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‘AME AT LAST! 
‘Sharp eyed readers will no doubt 
ve noticed the TJe/ectric being put 
rough its paces on a certain national 
‘TV programme (minus its name of 
Gourse}) and listeners to local radio sta- 
tions in various parts of the country 
ymay have heard the PE Bandbox {a 
Precent project) and also an interview 
-with Steven Day and Peter Hutt of 
Response—the company supplying 
»kits and ready-made Telectrics. It’s 
‘nice that our projects are attracting at- 
tion from the ‘National media”. 

Of course our projects can't all be 
and innovative and many, like our 
- PE Quasar Stereo Cassette Deck in this 
sissue, have been around in similar 
Hcommercial form for some time. 
"However, this particular project is a 
“first for PE and is one of the few 
"cassette recorder designs available to 
the hobbyist in kit form—it is also 
“another project that may become a 
Leommercial success story in ready- 
sbuilt form at a later date. Hobbyists 
“have the advantage of time and price, 
anks to our project. 

While talking about price it is in- 
teresting to note that when Te/ectric 
as first designed about three years 
lo the cost of building it would have 


hnical Queries 
‘We are unable to offer any advice on the 
<4se.or purchase of commercial equipment 
the incorporation or modification of 
‘designs published in PE. All letters requiring a 
‘ yeply should be accompanied by a stamped, 
self addressed envelope, or international 
reply coupons, and each letter should 
relate to one published project only. 
Components and p.c.b.s are usually 
available from advertisers; where we antici- 
pate difficulties a source will be suggested. 
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been around £300. We have come to 
expect microprocessors for £5 or less, 
though we still happily pay relatively 
high prices for everyday items. 


PRICES 

We are.all well aware of prices these 
days and we hope that PE can be of 
assistance in this area. This month we 
start two new services to readers, the 
first is a special arrangement with 
Videotone who are making their high 
quality cassette tapes available to PE 
readers on a regular basis at exclusive 
prices—see page 51—and the second 
is the appearance of the first readers’ 
ads in PE Bazaar (page 45). You can't 
get an advertisement placed for less 
than our free readers’ ad. service! 
Judging by the early replies we have 
received there should be some 
bargains in PE Bazaar and we hope it 
will lead to the development of a 
greater interchange of information, 
components and equipment between 
hobbyists—we anticipate many more 
ads. appearing next month when there 
has been more time for, you to send 
them in. 


CLUB 
Interchange of information and 
assistance to all hobbyists are part of 


Back Numbers 
Copies of most of our recent issues are 
available from: Post Sales Department 
(Practical Electronics), |PC Magazines Ltd., 
Lavington House, 25 Lavington Street, Lon- 
don SE1 OPF, at 95p each including In- 
tand/Overseas p&p. 


Binders 

Binders for PE are available from the same 
address as back numbers at £4-60 each to 
UK or overseas addresses, including 


STE a Stel oh TE eT] 


the aims of the British Amateur Elec- 
tronics Club (BAEC) which has been 
run by dedicated volunteers for many 
years and offers its members a quar- 
terly newsletter containing articles, let- 
ters, news and views on all aspects of 
our hobby, special concessions from 
many component retailers and 
meetings at various venues. 

BAEC can give the informal contact 
between fellow hobbyists that we are 
unable to arrange via the magazine. It 
is, therefore, a valuable asset to all who 
have electronics as their hobby and, 
among other things, provides valuable 
help to beginners. They can give ad- 
vice, joan practical aids and have an 
extensive library covering most 
magazines and many technical books. 
In case our overseas readers are won- 
dering, the club is also open to them. A 
letter from Cyril Bogod—chairman of 
BAEC—appears on page 53, contact 
him for further information. 

By the way, we have no formal con- 
nection with BAEC but, as a magazine 
dedicated to the electronics hobbyist, 
like to give them our encouragement. 


Mike Kenward 


postage and packing, and VAT where ap- 
propriate. Orders should state the year and 
volume required. 


Subscriptions 

Copies of PE are available by post, inland or 
overseas, for £13-00 per 12 issues, from: 
Practical Electronics, Subscription Depart- 
ment, Oakfield House, Perrymount Road. 
Haywards Heath, West Sussex RH16 3DH. 
Cheques and postal orders should be made 
payable to IPC Magazines Limited. 


Beckman Expansio 
- means more jobs 


n | TANDY BREAKS | 
INTO 16-BITS | 


The Tandy Corporation (Branch UK} 
has announced the introduction of 
TRS-80 Model 16 to its range of 


Beckman Instruments is substantially expanding its resistor network 
manufacturing capacity at its plant in Glenrothes, Scotland. This expan- 
sion will provide a total of 100 new jobs. 


The first phase of the expansion will im- 
mediately provide 40 new jobs for technicians, 
engineers, supervisors and assembly workers, 
and the second phase will involve further 
equipment and provide 60 more jobs. 

The investment, backed by Locate in 
Scotland (LIS). is a result of the decision by 
Beckman Instruments Inc to concentrate the 
manufacture of selected models of resistor 
networks at the most efficient Beckman plants 
to meet the total worldwide demand for the 
products. 

Managing director Eoin O’Cuilleanain said: 


STEP FORWARD 


Casio's latest addition to their range of 
keyboard instruments, the Casiotone 701, 
represents a major step forward in bringing 
music making within the reach of the un- 
initiated, 

The biggest advance is in the use of a bar 
code reader to read and programme 
specially scored music, enabling playback 
in three ways: 

—automatic playback of the entire piece: 
—manual melody playing, guided by lamps 
above each key {with auto accompaniment: 
—"One Key Play’’ which allows the melody 
to be played by touching one key, The 701 
can also be programmed via the keyboard, 
and editing facilities are provided. Alter- 
natively, the 701 can be played in the 
traditional manner, so its easy-play facilities 
do not limit it for use solely as a beginners 
instrument. 

Features of the 701 include a five octave 
keyboard with eight-note polyphony, 20 
pre-set voices, a chord system enabling one 
finger accompaniment, and 16 auto- 
rhythms. It is available at a price of £495 

, Including VAT and p&p from Tempus, 
38 Burleigh Street, Cambridge, CB1 1DG. 
{0223 312866) 


“the expansion, which represents a 25% in- 
crease in the workforce, is a reflection of the 
company’s confidence in the future and on the 
quality of work produced by all employees in 
Scotland. This increase in production capacity 
will enable us to offer an even more efficient 
service, with faster deliveries, to our customers 
worldwide. Without the co-operation of the 
LIS and the Glenrothes Development Cor- 
poration, it is unlikely that the expansion 
could have been successfully achieved in the 
current depressed economic environment,” he 
added. 


At a time of increasing concern that a 
limited nuclear war in Europe could be around 
the corner, a Wales based company appears 
to be cashing in on present fears with a claim 
that they have discovered the means of 
producing a lightweight radiation-proof 
material. 

Sivoh Electronics Ltd., of Faol-Ydnah, 
Gwent. say that they discovered the materials 
special properties while experimenting on 
alternatives to Mica Foil for capacitors. Sivoh 
claim that the material, known as 
PROLAFOIL. (for which Patents are at pre- 
sent being applied for) could probably be used 
to make totally radiation-proof suits. The only 
obvious drawback at present is cost — 
production costs are estimated to be around 
£500 per square metre, though Sivoh say that 
they are looking into ways to cut that figure 
by about half. 

Whether or not Sivoh succeed in producing 
a marketable product, the moral question 
remains — are we, by producing the means to 
survive a nuclear war (i.e. radiation-proof 
suits. fallout shelters, etc,) thereby increasing 
the likelihood of a nuclear disaster? 


For further details, see page 51. 


microcomputers. 

The Model 16 features sixteen bit 
technology, dual processor architec- 
ture and a multi-user operating system. 
It is capable of 512K internal RAM 
memory storage, and 2} megabytes of 
disk storage may also be added. This 
combination of large RAM and disk 
memory capacity will allow the Model 
16 to use more sophisticated software 
with large file capacities. 

The Model 16 desktop computer will 
be available late in 1982 in two ver- 
sions, both with 128K memory. A 
single drive version with 1} megabytes 
of disk storage, and a two-drive ver- 
sion with a total 2} megabyte storage 
capacity. 

The new TRS-80 Model 16 uses two 
microprocessors’ the Z-80A and the 
16-bit MC68000. 

For TRS-80 Model i! owners, there 
is the Enhancement Option, which is an 
upgrade board to 16-bits. 

The upgrade board set for the TRS- 
80 Model II microcomputer provides it 
with the 16-bit, dual-processor, multi- 
user power of the TRS-80 Model 16 
computer, and will also be available by 
the end of 1982. 


QUASAR CASE 


Pictured above is the PE Quasar Stereo 
Tuner (constructional details published in 
PE, July ‘81) now resplendent in a 
simulated wood cabinet. The cabinet will be 
available at the end of March for £3.50 
(plus £1.50 p&p) from RT-VC, who also 
supply kits for the Quasar Tuner itself. RT- 
VC, 21b High Street, Acton, London W3. 
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Briefly... 


Two of the United Kingdom’s microcom- 
puting pioneers and founder member of the 
Computer Retailers Association (CRA), Tim 
Moore and Jon Day. have formed a new com- 
pany called Kuma Computers to supply work- 
ing microsystems. proven software, 
educational books and, it is claimed, 
unreserved personal service. 

Blanket invitation goes out to anyone with 
marketable software to contact Kuma Com- 
puters. 1] York Road, Maidenhead, Berks 
SL6 1SQ. : 


d Bruel & Kjaer (U.K.) Lid., have just issued 
their 1982 Short Form Catalogue which is 
free upon application. 

It is a 60-page colour illustrated booklet 
describing the full range of instruments, 
transducers, microphones and other ac- 
cessories available for the measurement, 
analysis and recording of sound (or noise), 
vibration, strain, acoustic emission, hydro- 
acoustic signals, mechanical balance and 
illumination contrast. 

8 & K are located at: Cross Lances Road, 
Hounslow, Middlesex TW3 2AE. 


Grenson Electronics have informed us that 
they have had to increase the prices of kits for 
the Bench PSU, featured in our February 
issue. The complete kit is now priced at £35 
plus VAT and £2-40 p&p. The price of the 
ready built unit has also.been increased to £59 
plus VAT and p&p. 


Home Radio have recently moved premises. 
Personal callers should now go to 169 London 
Road, Mitcham, Surrey. Their mail order ad- 
dress is still the same: P.O. Box 92, 215 Lon- 
don Road, Mitcham, Surrey, 


POINTS 
ARISING ... 


Microbus (Nov. ‘81) 

There is an error in line 20 of the program 
for a ZX80 Crosshatch Generator (page 
68). It should read as follows: 

20 PRINT CHR S(X);"“; 
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VERSATILE 
MULTIMETER 


Now available from Centemp, the 
Model 3T (pictured right) is a battery 
operated 3} digit hand held digital 
multimeter with a bold 0-5" liquid 
crystal display. 

The meter provides six functions in 
16 ranges permitting measurement of 
DC voltage, AC voltage, DC current, 
resistance, Diode/continuity check 
and an h,;,; measurement facility. Push 
button controls allow fast and easy 
operation whilst small size, robust con- 
struction and long battery life make the 
3T truly portable. Supplied complete 
with battery, test leads and instruction 
manual. 

Priced at £49.95 including VAT and 
p&p, the 3T is available from Centemp, 
62 Curtis Road, Whitton, Hounslow, 
Middlesex TW4 5PT (01-894 2723). 


ILLUMINATING 


L & B Electronics have recently introduced 
another unit to their range of lighting con- 
trol modules. The LB 41000SLC is an ad- 
vanced 4 channe/ sound to light modulator 
with automatic chase, providing bass, mid- 
dle, presence and treble separation. Using 
automatic level filters, coupled with a 
choice of automatic gain control in the in- 
put stage, the unit requires virtually no 
setting-up procedure whilst making ex- 
cellent separation. 

As with the 31000SLC, in the absence of 
a music signal the module automatically 
switches to a forward then reverse running 
chase. 

All the usual advantages of L & B 
modules are incorporated with the addition 
of LED monitor drivers for each channel. 
The fused triac output stage will handle 
resistive loads of up to 750 watts/channel. 

The price, £43.39 plus £6.57 VAT. A 
blue fascia panel complete with LED's, il- 
fuminated switch and controls is also 
stocked at £8.00 plus £1.20 VAT. 

For further information contact: L & B 
Flectronics, 45 Wortley Road, West 
Croydon, Surrey (01-689 4138). 


Best of British... 


Discom of Evesham have announced 
the launch of a new British microcom- 
puter, a micro which they say ‘‘will 
take on the world and win"’. 

The ‘McCombo’ computer has been 
designed and built by a U.K. develop- 
ment team after eight months’ 
research into the micro market. 
Research identified a need for a power- 
ful, CP/M based single board com- 
puter, small enough to fit inside a 
terminal or disk drive case. Using 
McCombo, terminal manufacturers can 
produce a fully integrated CP/M based 
system using their own product with 
little or no development cost. 

The board incorporates state of the 
art technology, including 64k memory 
chips. It is multi-user in operation, 
handling up to 4 users. 

Discom say that initial trade reaction 
has been so good that sales of 3000 
units are anticipated in 1982. Introduc- 
tory prices start at under £400. 

For further details, contact Discom, 
Old Manor Farm, Ashton-under-Hill, 
Evesham, Worcs. (0386 881962). 


IS YOUR MICRO 
BAUD STIFF ? 


There is a versatile memory machine on the 
market which features read/write speeds 
and data integrity comparable to disc, but 
at a fraction of the cost! With up to 64K 
bytes per side, it will replace disc where 
access time itself is not too critical. 

What is this machine? The 220M Digital 
Tape Recorder! A low-cost, non-volatile 
data and program storage system, with 
tapid software controtlable record/ 
replay/fast-wind functions. The machine, 
which automatically rewinds to verify 
everything it records, is designed around 
the well proven Philips Mini-Digital 
Cassette Recorder, and is available from 
Currah. Anyone running a 6502 based 
microcomputer system who cannot afford 
disc, yet desires a fairly snappy bulk storage 
medium, should consider the 220M a 
viable proposition. 

The memory unit jacks quickly into your 
PET or VIC etc., and will run immediately in 
command mode (no host software re- 
quired), or can, of course, be manipulated 
under program control by your computer. 
Flags are generated by the unit to allow 
two-way communication. The interface is 
activated quite simply by SYSn, whereupon 
the screen will inform you that you are in 
conversation with the memory unit's 
operating firmware (CTOS). With no further 
ceremony there are twenty-one extra 
BASIC commands in addition to your ex- 
isting interpreter’s repertoire, such as: BS 
(Basic Save), BL (Basic Load), OF (Open 
File} or PD (Print Directory—to identify the 
tape). 

With firmware to handle the 
technicalities, the 220M may be thought of 
as a fast intelligent cassette recorder, ex- 


SOU... 


Please check dates before setting out, as we cannot guarantee the ac- 
curacy of the information presented below. 


Seminex Mar. 29—Apr. 2. Imperial College, London. HI 

Laboratory Edinburgh Mar. 30-31. Ass. Rooms, Edinburgh. E 
CAD Mar. 30—Apr. |. Metropole, Brighton. Z1 
Sensors & Systems Mar. 30—Apr. |. The Forum, Wythenshawe, Al 


Manchester. T 


cept that it automatically builds up a 
directory of your named files or programs. 
At the end of a session the directory itself 
may be saved. The operator, therefore, 
types in which file he wants and the 220M 
automatically finds and loads it into its 
Cassette Buffer RAM. This Tardis-like 2K of 


RAM is memory mapped into the host com- 
puter. Individual variables may be read from 
a recovered file, and when storing program 
listings, chunks of software can be appen- 
ded to each other, thus realising the 
possibility of a dynamic subroutine library. 

Encountering the worst access time, 
when the sought after data is furthest from 
the directory, rewind might take 60 
seconds, but normally would be only a few 
seconds. Reliability is boasted, and at the 
time of going to press a version for each of 
the following machines was anticipated, if 
not already available: 

PET 3000 series, 4000 and 8000, 
UK101, Superboard, AIM65, Tangerine, 
VIC20, Atari 400 & 800 and Atom, etc. 

The sluggish 300 Baud cassette loading 
of most rudimentary microcomputers 
makes them clumsy in response to mul- 
tifarious needs. The 220M, however, would 
allow the computer to stand-by with no 
particular software in RAM, ready to load 
up and run a selected program promptly. 
The 220M costs £195, and is available 
from Currah Computer Components Ltd., 
Graythorpe Industrial Estate, Hartlepool, 
Cleveland TS25 2DF. Tel: 0429-72996. 


BEAT THAT 
BURGLAR 


To complement their Ultrasonic 
Burglar Alarm module (featured in 
News & Market Place, October ‘81) 
Riscomp Ltd have now introduced a 
siren module, known as the SL 157. 
This siren module was developed to 
provide a high level warning signal for 
use with alarms in a wide range of ap- 
plications. its operating frequency has 
been chosen to provide the highest 
possible acoustible output when used 
with the horn type of speaker. It can, 
however, be used with a conventional 
type of loud speaker with slightly 
reduced output. A useful feature incor- 
porated is the inhibit facility whereby 
the connecting of appropriate pins 
stops the alarm. This feature means 
that the module may be used as the 
basis of simple alarm systems or 
security loop. 


The module operates from supply 
voltages in the range 9-15V, although 
with reduced output at 9V. Such a sup- 
ply may be provided from batteries or a 
suitable mains unit. 

The SL 157 is priced at £12-59 in- 
cluding VAT, plus 50 p&p. It is 
available direct from Riscomp Ltd., 21 
Duke Street, Princes Risborough, 
Bucks, HP17 OAT (08444 6326) 
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HE PE Stereo Cassette Deck is a versatile low cost 

system designed around a single p.c.b. The unit has the 
unusual facility of a variable bias control for optimum 
recording of all types of tape. 

In addition to the basic circuitry a f.e.t. Gate Noise Reduc- 
tion system has been designed which works on playback in 
two modes: Flat, all noise reduced in the absence of any 
signal, and High Frequency, only h.f. noise is reduced at low 
or no signal levels. This system has proved highly effective 
with all types of tape; its operation is more fully described 
later in the text. 

The unit is also unusual because most of the switching is 
carried out electronically, thus reducing the need for com- 
plex, noisy and often unreliable switches on the deck 
mechanism. This design feature enables the p.c.b. to be used 
with almost any deck since it does not have to be closely 
coupled to the mechanism for switching purposes. The p.c.b. 
design is additionally simplified by the use of aLM1818 low 
noise i.c. in each channel. This i.c. carries the record/play 
logic switching, pre amps for record and play and VU meter 
drive. The i.c. also contains an auto record level circuit which 
is not employed on the p.c.b. shown but can be added as an 
addition if required—details are given later. 


TAPE RECORDING SYSTEM 

RECORD: The record/playback and erase heads are induc- 
tors with circular metal cores. The cores have narrow gaps at 
the point of contact with the tape, so that the tape coating 


COR 


provides a low reluctance path to complete the magnetic cir- 
cuit. The input signals are suitably amplified and are fed to 
the head, which converts them into a varying magnetic field. 
As the tape moves across the tape head gap the coating 
becomes magnetised. 

Essentially there are two important factors required for 
recording:— 
BIAS CURRENT: As well as the audio signal a constant fre- 
quency above the audio spectrum (50 to 200kHz) is passed 
through the head. Its amplitude determines the “operating 
point’ of the magnetic recording process. Its function can be 
compared to the biasing of a transistor. Incorrect biasing in 
either case will result in distortion, signal deterioration etc. 
in respect of the tape head severe h.f. loss will also occur. 
FREQUENCY EQUALISATION: During recording the record 
head current is to be boosted at a rate of 6dB/octave below 
a standard low frequency, and attenuated by 6dB/octave 
above a standard high frequency. During playback the low 
frequencies are attenuated and the high frequencies are 
boosted so that the overall record/playback frequencies 
are flat. There are several standard sets of turnover 
frequencies—CCIR, NAB, EIA and DIN. The cassette 
equalisation standards defined by DIN are the most com- 
monly used; for ferric oxide cassettes it specifies 3dB fre- 
quencies of 50Hz (3180s) and 1326Hz (120us). The upper 
turnover frequency for CrO, type tapes is 2274Hz (70s). On 
the Quasar a separate switch is provided for selecting the 
equalisation. With CrO, type tapes a higher bias current is 
required for correct “operating point’. 
PLAYBACK: The recorded flux on the tape induces a propor- 
tional current in the playback head. Since the head is induc- 
tive it will have a voltage amplitude response that increases 
by 6dB/octave of frequency. The playback amplifier provides 
the equalisation necessary. to obtain’ a flat frequency , 


TAPE THICKNESS LOSS (OCCURS ON RECORD): Tape 
thickness loss occurs when the tape coating thickness 
becomes significant compared to the recorded wavelength, 
resulting in a 6dB/octave high frequency roll-off. The DIN 
standard equalisation compensates for this. 

BIAS ERASURE (OCCURS ON RECORD): |f an excessive 
bias current setting is used for the record head it will cause 
high frequency erasure. 

BIAS NOISE: This occurs due to the characteristics of the 
bias oscillator. Any d.c. current flowing through the record 
head will be modulated as would a signal. Although it is d.c. 
its noise spectrum will extend into the audio range. An a.c. 
bias signal can cause an effect similar to d.c. if the a.c. signal 
contains even harmonics of the fundamental frequency. 
Distortion, variations of frequency and amplitude of the 
recording bias will also result in undesirable modulations. To 
avoid these problems a well designed bias oscillator circuit is 
essential. 

TAPE MODULATION NOISE: \deally the coating on a piece 
of recording tape should be perfectly smooth. However in 
practice this is not the case. As the tape moves past the 
head variations in the coating thickness causes rapid changes 
in the tape speed. This modulation causes noise “side- 
bands” around the audio signal frequency. To minimise this 
problem always use good quality cassettes. 

NOISE REDUCTION SYSTEM: \n terms of signal-to-noise 
ratio the cassette deck is normally the poorest link in the 
home audio set-up. There are several types of noise reduc- 
tion systems, each with their own particular drawbacks. 
Some are so expensive and complex they make the rest of 
the circuit appear like a ‘‘crystal set’’—all just for a few extra 
dB’s of noise reduction. For evaluation purposes only, these 
systems were tried out with the Quasar. Likewise the D.N.R. 
(dynamic noise reduction) employing dual i.c. and several 
transistors (per channel) gives the magical few extra dB’s at 
the expense of h.f. loss. Indeed the effectiveness of the 
D.N.R. was not unlike the function of an h_f. filter. 

After careful consideration and objective listening it was 
decided that the noise was acceptable during quiet passages 
but was disconcerting during no-signal conditions. From this 
it was obvious some sort of “gating” that is synchronised to 
the output signal on playback would offer the best com- 
promise between cost, availability of components, and effec- 
tiveness. Indeed under no-signal condition this form of noise 
reduction beat even the most sophisticated systems hands 
down. 
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CIRCUIT DESCRIPTION 

The complete circuit diagram of the Quasar is shown in 
Fig. 1. The LM1818 is a linear low noise i.c. (Fig. 2) contain- 
ing all the active components for building a tape recorder 
(excluding bias oscillator). 


RECORD OUTPUT [10 | 


Fig. 2. The LM-1818 


The electronic functions on the chip include mic. and 
playback pre amps, record and playback amplifiers, 
Automatic Level Control (ALC) and meter driving circuits. In- 
ternal electronic switching automatically selects record or 
play mode. A zero voltage at pin 3 switches on the record 
mode and a +ve (10V min) switches on the play mode. 


RECORD 

A recording signal is fed to the switched mic. input socket 
and when the mic. is used the input is connected directly to 
the level control VR2. The attenuating network R49 and 
R50 are connected into the circuit when the mic. plug is 
removed, thus allowing higher signal levels to be recorded 
via the 5 pin DIN socket. The input signal to IC1 is via 
pin 16 and the equalisation network for record and playback 
is shared, The value of C5 (6n2) and R6 (12k) give the re- 
quired 70s DIN equalisation for CrO, tape, the addition of 
R48 (6k8) extends it to 120us for Fe type tape. 

The output of the record pre amp is connected via C12 to 
pin 4 of the meter/ALC drive and via C11 to pin 12 of the 
main record amplifier. The amplified output to the head is via 
C17, L1 and C18; R19 and C22; L1 and C18 form the “bias 
trapping” circuitry. The resistors R19 and R23 reduce the 
non-linear effect of the head, while C22 increases the drive 
at high frequencies (resonance approximately 12kHz), C15 
and R15 form a 3000us equalisation—DIN I.f. end corner 
frequency. When S11 is in record mode pin 3 is at zero volts 
and the logic circuit connects pin 2 to earth and selects the 
record state inside the i.c. S1a also connects R47 to the —ve 
rail, thus enabling TR9 and TR10 to oscillate at a fixed fre- 
quency set by C43. The oscillator output is connected via 
bias preset PR3 (PR4) and C27 to the head. C27 is low 
value to prevent “cross-talk” recording between L and R 
channels. 

The erase head voltage is taken from the tapped oscillator 
coil (L2) and earth with the time constant for meter-drive cir- 
cuit set by C10 and R13 and the sensitivity via preset PR1. 
Note that meter is operational on both record and playback 
states. 


PLAYBACK 

In play mode S1a prevents oscillation by removing the 
earth from R47 and R12, and allowing the leakage voltage 
to switch the logic at pin 3 to “play” operation. Pin 2, which 
in record state was grounded, now “floats” and is connected 
to the play input at pin 17 via C4. The other side of the head 
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is earthed by S1. C7 is chosen to resonate at approximately 
12kHz—thus compensating for “gap loss’ previously men- 
tioned, All other functions are the same as in the record state 
except the corresponding circuitry is selected inside the i.c. 
The final output is taken from pin 9 via C16. 


G.N.R. SYSTEM (GATE NOISE REDUCTION) 

With S3 in the ‘flat’ position R17 and TR1 form a simple 
potential divider. While there is no signal at the junction of 
C16 and R17 the f.e.ts resistance is very low (approximately 
1002)—thus virtually short-circuiting the output level 
preset PR2. As soon as the signal arrives, independent of the 
PR2, it is amplified by TR2. To ensure low voltage rectifica- 
tion D1 and D2 are germanium diodes. They rectify the 
signal and a doubled —ve voltage appears at TR1 gate, 
which goes high in resistance, thus allowing the signal from 
PR2 to TR3. The final output is taken via C20. C26 is the 
memory capacitor for the gating system. 

Note: Without signal and S3 in FLAT position, the G.N.R. 
will reduce all unwanted hum or noise to almost an inaudible 
level, whilst in h.f. position the higher frequencies will be 
reduced at low or zero signal only. 


AUTO STOP 

The rotate switch is an integral part of the deck and is 
located under the “take up” mechanism. While rotating it is 
intermittently supplying a d.c. positive voltage to C38. This 
appears at TR8 base as a square-wave, saturating the tran- 
sistor and only a very low voltage (Vbe) will occur at the 
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collector. As soon as the switch stops rotating (end of tape) 
TR8 ceases to conduct and the collector goes “high’’, and 
SCR1 is triggered by R41. Immediately the solenoid © 
operates releasing the function keys (PLAY, F.F. or R.W.). 
The deck switches S5 and S6 also return to the OFF posi- 
tion. During the pause the pinch wheel on the mechanism is 
partly disengaged and S7 provides a +ve voltage via R38 to 
hold TR8 in saturated state. 


POWER SUPPLY 

The rectified output is decoupled by C48. C35 is a 
“storage” capacitor for the auto stop circuit. The value 
chosen enables enough energy to be stored (through R36) 
for one operation of the solenoid. TR4 regulates the voltage 
to the i.c.s and the G.N.R. 

The same voltage is current amplified by TR5 to provide 
the motor supply. Under normal use TR5 can be operated 
without a heatsink but a small heatsink may be attached if 
excessive rewind or fast forward operation is required. (Note: 
the tab of TR5 is internally connected and must not be shor- 
ted to earth nor any other component.) 

Transistors TR6 and TR7 form the variable-regulated sup- 
ply for the bias oscillator; with D8 (4V Zener) it will vary the 
voltage from 4-5 to 15:5V. When VR5 and VR6 are set 
correctly the bias oscillator voltage at the head will corres- 
pond to the calibration around VR1. R29 ensures correct 
record/replay logic switching should the bias oscillator 
supply be below 10V. ~ 
NEXT MONTH: CONSTRUCTION 
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VISION SYSTEM 


Jeremy Bentham & Fred Bentham 


T HE ROBOT AGE is drawing closer, but the general use of 
robots is held up because of one major problem: how can 
a machine “see” the world around it? Research laboratories 
the world over are working on the problem, yet the systems 
produced are either elaborate and expensive, or simple and 
ineffective. This project is an advanced ultrasonic vision 
system which is within the means of the amateur construc- 
tor, yet is sophisticated enough to enable experimentation 
with computer measurement, image recognition, object 
tracking, and robot vision. 

The use of ultrasonics for imaging is by no means new. It 
has long been known that bats emit ultrasonic squeaks, and 
use the resulting echoes to determine the range and position 
of nearby objects. Man has widely imitated this process, and 
many designs have been published for simple ultrasonic 
echo-rangers. Yet these designs ignore two important 
features of a bat's vision system that make it so accurate. 

Firstly, a bat does not transmit a burst of one single fre- 
quency, since this frequency may be cancelled out due to the 
shape of the target. Instead, a burst of many different fre- 
quencies is transmitted, so that complete cancellation is un- 
likely. Secondly, a bat can intelligently move so as to deter- 
mine the bearing of an object of interest. This permits a map 
of the surroundings to be formed. 

This project incorporates these two improvements so as 
to form an ultrasonic vision system. The system consists of a 
rotating transducer unit, and an interface circuit. The system 


is designed to be coupled to a home computer, which 
processes and displays the incoming data. Depending on the 
complexity of the software written, the display can be 
anything between simple range and bearing information, or 
a complex radar-type plot. There is tremendous scope for ex- 
perimentation with the way the incoming data is used: in 
view of the impending arrival of domestic robots, the unit 
might well find application as a robot vision system. 


HARDWARE AND SOFTWARE 

The vision unit consists of a circuit board, an ultrasonic 
transducer, and a stepper motor. The unit is designed to plug 
into the printer port of an Acorn Atom, but it can be driven 
by any computer with five output lines and one input line (5 
volt logic). The unit can be powered from an external 5 volt 
supply, or from an unregulated supply using the optional on- 
board regulator. Simple driving software for the Atom is 
described in Part Two. A typical scan of a room using more 
complex software and the Atom hi-res graphics is shown in 
Fig. 4. It is hoped to make this software available on 
cassette. 


DESIGN 

In order to make the system as flexible as possible and to 
minimise the amount of hardware, it was decided to imple- 
ment most of the required functions in software. This means 
that the computer generates the transmit pulse sequence, 
times the returning echoes, and generates the stepper motor 
signals. The hardware amplifies the transmit pulse sequence, 
processes the received echoes, and amplifies the motor drive 
signals. 

Fig. 3 is a complete circuit diagram of the unit. The 
transmit pulses emerge from bit 6 of the Atom printer port 
as a normally low signal, pulsed high at the transmit fre- 
quency. This signal is fed to the base of TR1 via C1, which 
blocks any continuous d.c. signal. The high pulses turn on 
TR1 and drive T1 which is a transformer broadly tuned to 
50-60kHz. During transmission the inductive “kick-backs" 
from the primary are collected by D5 so as to charge up C5 
to about 8 volts, This voltage is used as a supply for 1C1,2). 
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die away quickly due to the damping resistor R5, and the the back of the chair is produced here ’ 


transducer can start receiving. 

Echoes picked up by the transducer generate a small 
signal, which may be as low as 100 microvolts for a distant 
object. For amplification, the conventional 741 op-amp can- 
not be used, since it has inadequate gain at GOkHz. Instead, 
an LM301 is used, and it requires an external compensation 
capacitor C7. IC1 provides a voltage gain between 20:1 and 
80:1 depending on the setting of gain control VA1. The out- 
put of IC1 feeds a 6OkHz series tuned circuit. As those of 
you who have studied a.c. circuit theory will know, the tuned 
circuit not only filters out signals outside the passband, but 
also acts as a voltage multiplier at the resonant frequency. 
Since R8, C8, L1, give a Q-factor of approximately 10, we 
obtain a further voltage gain of 10 around 6OkHz. 

The amplified and filtered echo is fed to the non-inverting 
input of IC2, and a reference voltage is fed to the inverting 
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input. The op-amp acts as a comparator: if the negative 
peaks of the received echo are more negative than the 
reference level, the output pulses low. Thus a stream of low 
pulses at the output indicates that a valid echo is being 
received. These pulses are fed to TR2, TR3 which stretch the 
individual pulses so that one echo is seen as one long pulse. 
(See Fig. 2). These echo pulses are fed into bit 7 (the most 
Significant bit) of the atom printer port. The input is normally 
high, and is held low for the duration of each received echo. 

.. From the above description it can be seen the reference 
voltage at the inverting input of 1C2 determines the overall 
sensitivity of the system: if the reference voltage is at O 
volts, the system is least sensitive, and if it is nearly 5 volts, 
the system has maximum sensitivity. Components D6, C6, 
C9, R9, R10, R11, R12, TR4, all control the reference 
voltage so as to give the following features: 

1) Hysteresis. When an echo is received, the field-effect 
transistor TR4 is turned off via R12. This raises the reference 
voltage, so that the circuit /ocks on to the incoming pulse. 

2) Gain profile. During transmission, the switching of TR1 
causes C6 and C9 to charge via D6, holding the reference 
voltage low. During reception, the reference voltage slowly 
rises as C6 and C9 discharge through RQ and R11. This 
means that the system gain is low after each transmission, 
and then slowly rises; this compensates for the fact that 
nearby objects give bigger echoes than far ones. 

‘Bits O, 1, 2, 3 of the printer port are outputs for the step- 
per motor drive. These signals are normally low; when one or 
more are switched high, the corresponding stepper motor 
coils are energised. Diodes D8, 9, 10, 11 are to protect the 
circuit against the inductive kick-back of the coils when de- 
energising. The stepper motor is a 4-phase unipolar type; 
although it is a 12 volt motor it is being under-run at 5V to 
save power. The angle per full step is 7-5 deg., but it can be 
half-stepped. The required drive signals are described next 
month, 
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CONSTRUCTION ; 

It is recommended that the p.c.b. be used, otherwise 
stability problems may occur. Assembly is straightforward, 
but pay special attention to the diode polarities, and the 
transistor orientation. The correct orientation for T1 is es- 
tablished by looking at the underside: the primary is wound 
with thicker wire than the secondary. The regulator IC3 is 
optional. If a 5 volt regulated supply is available, then IC3 
should not be fitted, and its two outer holes on the p.c.b. 
should be linked together. During transmission, the unit re- 
quires 1 amp peak, so the external supply must be capable 
of this current without distress. For this reason, the supply 
from the Atom’s internal regulators must not be used. The 


THE MAGROGHIP 


In recent years the phrase ‘solid state’ when applied to elec- 
tronics has been almost universally equated with integrated cir- 
cuitry and microminiaturisation. An advance in large scale solid 
state engineering is about to take industry by storm. This ad- 
vance however has come from the most unlikely source. 

The specialist firm of Puchemm & Long which produces con- 
veyor belt systems for the confectionary trade is about to start 
production of its new solid state drive mechanism for conveyor 
belts. The principle is simple, but has required some 
sophisticated engineering to produce the hardware. The drive 
mechanism is a linear induction motor which instead of using 
magnetic induction uses an analogous system of electrostatic in- 
duction. A rubberized belt acts as an insulator with a high 
dielectric constant. A large scale solid state drive underneath the 
belt develops a rapidly changing pattern of electrostatic charge 
which induces the opposite charge on the belt above. As the 
driving charge changes the induced charge above it lags behind 
so that the two charges repel each other providing levitation and 
propulsion for the belt. A complex pattern of changing charges 
produced by the macrocircuit ensure a smooth controllable mo- 
tion of the belt. 

There are many advantages of this system over the conven- 
tional mechanical belt drive. Total solid state engineering means 
that there are no moving parts and hence greater reliability and 
less maintenance. The elimination of the noise and vibration of 
previous mechanisms improves the environment of the factory 
floor. The main advantage for the food industry however is the 
cleanliness of the system. The lack of moving parts means that 
‘dirty’ lubricating oils can be eliminated from the track and little 
dust is stirred up by the mechanism. 

It is not only on the factory floor that this system will find an 
application. Already P & L have started work on a personnel 
transport system. A high power version of the sweet makers 
continuous belts under development as a moving pavement 
although there is still a considerable number of problems to be 
overcome. This farsighted project is only the beginning of what 
could be a revolutionary move away from the wheel. Plans for 
the future include ‘an electrostatically elevated and propelled 
automobile. In this development the drive ‘chip’ is turned upside 
down and induces its shadow charge on the dielectric which is 
the road. 

The wheel-less car seems a very adventurous project but the 
P.L. planning department claim that this is only a beginning. 
However when pressed for details they would say no more than 
“The sky is the limit”. An expression which may have referred 
to the fact that air itself has a moderately high dielectric cons- 
tant, or... What is the dielectric constant of interstellar 
hydrogen? 

See Page 51 for more details. 


screened cable must be soldered to lugs which push on to 
the transducer tabs. Do not solder direct to the transducer, 
as the heat will destroy it. The recommended length for the 
transducer cable is 30cm., greater lengths may cause 
problems. Before connecting the screened cable to the p.c.b. 
connect it to the transducer and fit the transducer to the 
motor, Measure the resistance between the centre core and 
the screen of the cable: it should be infinite, since the 
transducer does not present a resistive load. When con- 
necting the ribbon cable, note the pin 1 identification on the 
p.c.b. This should correspond to the bottom left pin of the 
Atom printer port, viewed from the back. 

NEXT MONTH Testing and software. 


Quick, neat and easy! 


It's so easy and tidy with the Easibind binder 
to file your copies away. Each binder is 
designed to hold 12 issues and is attractively 
bound and blocked with the PRACTICAL 
ELECTRONICS logo. Price U.K. £4.60 in- 
cluding postage, packing and V.A.T. Overseas 
orders add 25p. 

Please allow 3/4 weeks for fulfilment of 
order. Why not place your order now? Send 
the completed coupon below with remit- 
tance payable to:—I.P.C. Magazines Ltd., 
Post Sales Dept., Lavington House, 25 
Lavington Street, London SE1 OPF. 


ee US Ee eG ee ee 
Border Form PRACTICAL ELECTRONICS 


| enclose P.O./cheque value..... TOR assed binders. 
VSS f6QuinOd: cca cee sere madera cos creo pees eo Bt 


i 
BLOCK LETTERS PLEASE | 
i 
i 
§ 


ann m= 


Practical Electronics April 1982 


ASLEF Man 

Perhaps unfairly, British Rail’s modern- 
isation programme has become a joke. The 
Advanced Passenger Train (APT) caused 
much merriment recently when its in- 
augural passenger runs were plagued with 
technical problems resulting in withdrawal 
from service. What should have been a 
technical triumph, though some years late, 
turned into a farce. 

BR is typical of what remains wrong in 
British industry. On the one hand there is a 
dedicated team of scientists and engineers 
beavering away at Derby on developing and 
testing up-to-date systems with a view to 
improving efficiency and service. On the 
other hand, a trade union structure reluc- 
tant to admit any change in practices 
although paying lip-service to the need for 
progress. 

ASLEF Man is the archetype of out-of- 
date attitudes. For the benefit of overseas 
readers, ASLEF is the acronym for the 
Associated Society of Locomotive 
Engineers and Firemen with a membership 
of little over 25,000, a sad decline since the 
great age of steam when, for example, in 
1938 there were close on 20,000 steam 
locomotives running and only 43 diesel and 
13 electric locomotives. By 1960 diesel 
traction was biting into steam and the 
switch from steam to diesel and electric 
traction was completed by 1968. 

In some respects we can all sympathise 
with ASLEF Man. Not only has he declined 
in numbers but his elite qualities in the 
railway hierarchy of yesteryear are no 
longer needed. With steam, the driver and 
fireman, working as a team, were systems 
managers. Every locomotive was a self- 
contained energy converter from coal! to 
heat to steam to tractive effort. There was 
constant balancing of water levels, firebox 
temperature, steam pressure, against the 
varying demands of speed, gradients, wind 
resistance and the clock. The team watched 
their gauges and, as part of the feedback 
loop, had to exercise technical judgement 
based on long experience throughout the 


journey. Starting as a boy engine cleaner, 
you could hope to be entrusted with an ex- 
press passenger train by middle age. Apart 
from the exercise of technical skill, the job 
was physically demanding, uncomfortable, 
and dirty. 

Modern ASLEF Man, in association with 
the guard, is responsible for train and 
passenger safety as before. The rest of his 
job, in air-conditioned comfort, is less 
demanding than driving a car. He can't 
forget he is no longer a locomotive engineer 
and as long as he can get away with it will 
insist on having a ‘fireman’ in his cab, for 
thus it was always so. 

While ASLEF Man dwells mentally in the 
past, the electronic boffins at BR 
{aboratories are far into the future. Too far, | 
suspect, because they have an obsession 
that modern electronics is the solution to 
everything. This was apparent at a recent 
IEE conference on Railways in the Elec- 
tronic Age. It came out that ‘old-fashioned’ 
signalling using electro-mechanical relays 
has reliability and fail-safe characteristics, 
developed over decades of in-field ex- 
perience, very hard to improve by electronic 
switching and control. If this is true, why 
bother to change? Our experience with 
automation and modernisation on British 
Rail has often been unhappy. 

The railway boffins are so far ahead with 
dreams of microprocessor contro! for 
everything that they seem to have 
overlooked one application of electronics, 
cheaply and easily installed, that could have 
saved many accidents and deaths. A radio 
communications link with every moving 
train. Well, not quite overlooked, for the 
conference revealed as something quite 
remarkably novel that one single-track line 
in the north of Scotland is now so equipped 
since overhead lines were brought down by 
snow. What a breakthrough! 

With one vital section of the workforce of 
the railways with heads mostly buried 
in the sand, and another with heads often in 
the clouds, it is no wonder the outfit costs 
the taxpayer £2 million a day to keep going 
-— when it is going. 


New Era 


‘We are well and truly launched into the 
competitive era’ says Sir George Jefferson, 
chairman of British Telecom, commenting 
on the new circumstances under which BT 
has had its former monopoly powers 
curbed, if not yet extinguished. BT has ac- 
cepted the challenge and the equipment 
suppliers will also need to be more com- 
petitive to hold their business with their 
largest single customer. 

Nonetheless, wholly British or British- 
based companies should retain most of the 
business which will remain substantial for 
many years to come. Electronic telephone 
exchanges alone will account for £600 
million over the next three years, spread 
between GEC, Plessey and STC. By then, 
BT will have spent £750 million on TXE4 
and the improved TXE4/4A exchanges with 
STC alone, 

Then there is BT's new digital network, 
which has already topped 100,000 miles 
installed, and this is only the start of a 


massive digital programme extending 
through the rest of the decade. 

There still remains a big question mark 
over the highly publicised System X. At 
home, where BT is full committed to 
System X, its full implementation according 
to some forecasts will not be before the 
turn of the century. This is not a reflection 
on BT who must, of course, get a full ser- 
vice life from exchanges such as TXE4/4As 
now being installed. Nor does it mean that 
subscribers on TXE4/4As will be denied 
the sort of extra services promised by 
System X. In fact, further enhancement of 
TXE4/4As will provide most, if not all, of 
the facilities of System X. 

Where fhe disappointment arises is in ex- 
port orders for System X. A business con- 
sortium of BT, GEC, Plessey and STC was 
formed some three years ago to promote 
exports but no sales have resulted — so far. 
The Department of Industry has been asked 
for a grant to adapt System X to better 
meet overseas requirements but DO! has 
commissioned an independent study by 
consultants before committing itself. 


Joy in Boredom 


When Racal Electronics Group yet again 
produced a record financial result, half-year 
pre-tax profits up 45 per cent, the City yaw- 
ned. What an utter bore, why don’t they im- 
prove 100 per cent, or even go broke? 

The trouble with Racal is that for over a 
quarter of a century the company has en- 
joyed a continuous upward growth, None of 
the dramatic upheavals, the ups and downs 
so beloved by financial journalists looking 
for newsy headlines. Racal growth is so 
regular it has now become routine, if not 
downright monotonous. And Racal shares 
have become so blue-chip that they tend to 
be overpriced. The result is that when, by 
ordinary standards, Raca! produces a crack- 
ing result it can even provoke a ‘Racal dis- 
appoints’ comment — Racal shares drop- 
ped 33p the day after the results were 
declared. 

The belief that Racal-style management 
would soon turn Decca round from loss to 
profit was confirmed in the figures. Most of 
the increased profit came from the turn- 
round, although some of the former Decca 
operations are not yet out of the red. 

An interesting sidelight is the theory of 
horses for courses. Racal is a firm believer 
in sticking to what it knows it can do best, 
i.e. Capital goods. Thus, having acquired 
Decca, one of the first tasks was to dispose 
of the domestic television manufacturing 
unit at Bridgnorth. This was bought by 
Taiwan's biggest electronics company, 
Tatung, who know the consumer side of the 
business and according to latest reports are 
making a real go of it, turning loss into 
profit within six months of taking over, 
production of TV sets having increased 
almost five-fold and still accelerating with 
substantial exports to the European 
mainland envisaged. 

Another thoroughly boring outfit is GEC. 
Their current export order book stands at 
over £1,000 million, let alone the healthy 
home order book plus £800 million cash in 
the bank. Again, this is expected and 
causes little excitement. 
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/of considerable c 
place dozens of simpler i.c.s. 


he 7217 is, essentially, four up/down counters. in. one - 


package. It has. a built-in. multiplexed t.e.d. driver circuit, 


“which j is fully buffered to remove the need for any external ” 


transistor or i.c. current driving stages. It has a tri-state in- 
put/output (‘1/0’) bus, pins 4, 5, 6 and 7, capable of feeding 
in an input into the device to preset it, or an output from the 
device (to supply count data to other external circuitry). We 
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resistors): lf S6 is in the ‘déwon/tirna' positon: {CBB inverts 
the stretched pulse, which is: inverted again by IC5d an 

used to strobe pin 12 of IC1. This loads (i.e. presets) the 
counter with the values. of the BCD inputs to the i.c. The 
preset inputs are provided by S9, $10, $11 and $12; all 
BCD thumbwheel (‘push-push’) switches. These are strobed 
by the digit strobe outputs of IC1 to ensure that each switch 
feeds data into ICi in a multiplexed arrangement, in 
sequence with the multiplexing of the display. D1 to D16 
prevent interaction between switches. 

By this means, as soon as the start button is pressed (in 
the ‘down/time’ mode) the counter assumes the value deter- 
mined by the thumbwheel switches, then counts down from 
that value towards zero. Pin 2 of IC1 goes to logic 0 when 
the value of the counter output is zero. (This happens briefly 
when the counter is loaded, so the load pulse on Pin 12 is 
also used to disable the Zero’ output briefly, via pulse 
stretcher D27, R16, C4 and IC6c. This has a pulse derived 
from it by C2, D22 and R15. The pulse is enabled by IC4d in 
order that no output pulse is generated when the device is 
being reset to zero deliberately; if this were not done, un- 
wanted effects would occur, for example, ‘time-up’ warning 
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bleeps, etc. When enabled, and with S7 in the ‘one shot’ 
position, the Zero’ pulse finally feeds into the IC8c, IC8d 
latch, resetting it and hence preventing any further counting 
of IC1, 2 or 3, This halting of the count, of course, can also 
be performed by pressing the ‘stop’ button, S4. 

When S7 is in the ‘repeat’ position, the pulse-derived 
‘zero’ output of IC1 is fed to IC4c. This has the same effect 
as pressing the ‘start’ button did; IC1 is preset to the value 
on the thumbwheel switches, from which it then counts 
down. The continual cycle of counting down to zero then 
jumping to the preset value and counting again, is only stop- 
ped by pressing the ‘stop’ button. The output pin 4 of IC5b 
{the inverted ‘load counter’ pulse) is also used to reset IC2 
and 1C3 via IC5c, and to cause a short bleep to be given out 
of the sounder. This is done by inverting it via IC9a, pulse 
stretching it to give a fairly long (4rd of a second) pulse with 
D24, R22 and C12, then using it to gate on and off the 
‘bleep’ oscillator via IC6d and S8. 

The bleep oscillator is a conventional two-gate circuit for- 
med by IC8a and !C8b directly driving a piezo sounder. IC9c 
and IC9d form a latch which is set by the ‘zero’ pulse (in the 
one-shot mode only) and reset by the ‘stop’ switch. The out- 
put of this latch, !C9c pin 10, feeds into IC6d, and is used to 
gate on the oscillator to give the ‘time-up’ signal. When S8 
is in the ‘bleep seconds’ position, the 1Hz signal from IC3 is 
on via |C7d only when the counter output is NOT zero; this 
prevents the tone sounding continuously when the counter 
stops at zero. IC3 has its clock enabled by the ‘stop-start’ 
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latch of IC8c and IC8d, so that the seconds only bleep when 
the clock is running. The ‘zero’ switch S5 is contact de- 
bounced by the latch formed by IC6a and IC6b; it is a re- 
quirement of the 7217 i.c. that its reset input should be very 
clean, i.e. noise free. As well as resetting IC1 and gating off 
the pulse derived ‘zero’ output as already described, the 
debounced S§5 signal also resets IC2 and C3 via IC5c, 

The safelight and enlarger light are both controlled by 
relays, rather than solid state triac or thyristor circuitry. This 
has been done because some enlargers (and a few 
safelights) have a complex and ‘unusual’ a.c. loading, and 
can respond badly to the slightly ‘chopped’ waveform of a 
solid state switched mains signal. Relay RLA is used to drive 
the safelight, primarily to obviate the necessity to pass 
mains voltages through S3a; a safety consideration. Note 
that Sib is used to switch the safelight off when the 
brightness control is turned off; S1b and S1a is the double 
pole switch fixed to the back of VR1. 

Relay RLB is used to control the enlarger, and is driven 
from TR2; chosen to be a BC184L, to ensure that a high 
enough gain is obtained. Because of the BC184L's high 
gain, 65mA can be passed through Relay RLB with less than 
0:-3mA drawn from IC8d, [C1 has an internal oscillator to 
drive its multiplexing circuitry. In order to provide control 
over the brightness, though, we must provide an external os- 
cillator with variable mark/space ratio (since this ratio deter- 
mines the illumination duration of each display digit) and 
feed this into the [C1 ‘scan’ input. IC4a and IC4b form the 
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oscillator with VR1 varying the mark/space ratio. S1a fully 
disables the oscillator for the ‘brightness off’ position of VR1. 

TR3 is used to gate on the ‘decimal point’ l.e.d. in the dis- 
play only when the ‘3rd digit’ of the display (units of 
seconds) is being strobed; this is the only digit of the four 
which needs the decimal point. Finally, the +5V regulated 
supply is provided by IC10, a regulator i.c. with C8 and C9 
preventing unwanted parasitic oscillations and R20 
providing a local guaranteed loading. C10 provides the 
smoothing for the unregulated d.c. supply, with C6 and C7 
providing de-coupling for the +5V supply. 


CONSTRUCTION 

The p.c.b. design for the Timer is shown in Fig. 2 with the 
component layout shown in Fig. 3. 

The wire links should be added after ail the other compo- 
nents with the exception of the +5V supply link, see later. 
After the p.c.b. has been soldered and checked the case 
should then be dritled, cut and filed to suit the switches, con- 
nectors, display, etc., to be used; see the photographs for a 
suggested layout. The prototype used p.c.b. mounting 
switches for stop, start and zero, so these needed a piece of 
‘Matchboard’ held to the front panel of the case by threaded 
spacers. The two relays, likewise, were mounted on an 
aluminium bracket held to the side of the case by threaded 
spacers. 

The cut-out for the display should have a piece of red tin- 
ted ‘perspex’ or transparent plastic glued behind it. The dis- 
play can then be supported behind this; the easiest way is 


METHOD -OF MOUNTING 
DIODES ON THUMBWHEEL 
SWITCHES. 


CASSE FSS Coos ess SBESSFSS SSS NS TS SE SSS SUCESET 


*MOUNTED ON REAR PANEL 


+ 
MOUNTED ON 16SWG PLATE 
VIA SPACERS TO SIDE 
PANEL 


ALL OTHER COMPONENTS 
MOUNTED ON FRONT PANEL 


RLB** 


RLA** 


Fig. 4. Wiring diagram 


usually to very lightly glue the display to the ‘perspex’ or 
plastic sheet, around the edges ONLY, to make removal easy 
if necessary. (A complete multiplexed, display module is 
ideal for this. If individual 7-segment displays are to be used 
they will have to be mounted on a spare piece of 
Matchboard, and wired together}. The aluminium base plate 
of the case should be drilled to enable the p.c.b. to be 
screwed to it via yet more of those threaded spacers! The 
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piezo sounder can also be mounted on the base plate, adja- 
cent to the p.c.b., with a hole in the side of the case to let the 
sound out. 

All the component parts should be screwed into the case 
and baseplate, then the remaining interwiring can be added 
(Fig. 4). Be careful; there is a lot of this and it is easy to make 
mistakes. Be especially careful with the mains wiring; keep it 
well away from the low voltage wiring, and preferably 
shroud all mains carrying terminals. | suggest that 
European{IEC) type ‘reversed mains’ shuttered facility 
chassis sockets are used for the enlarger and safelight 
sockets. These are safe outlet sockets for mains distribution, 


and are readily available along with their mating halves. 
Remember to earth all metal parts, e.g. the baseplate (via a 
washer from 0 volts as shown), the transformer case, etc. 

The short wire link between the output pin of the voltage 
regulator and the +5V supply track of the matchboard is left 
off initially, so that the operation of the +5V supply can be 
checked without risk to the expensive IC1! Only when this 
supply is proved to be of the correct voltage should the link 
be added. Note that diodes D1 to D16 should be soldered to 
the switches S9 to S12 directly, with the cathodes joined as 
shown in Fig. 4. This arrangement is quite robust enough if 
thick tinned copper wire is used to join the cathodes 
together. D19 and D20 should be soldered across their 
respective relay coils directly. 

There is no setting up required for the enlarger/timer; it re- 
quires only switching on and testing out to make sure that all 
the functions operate correctly. Although the circuit descrip- 
tion may sound complex, the use of an LSI ‘chip’ the 7217, 
has vastly simplified the circuitry required to perform all the 
functions required of such a unit. 
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MOTEL CLOCK 

Anyone who has a disc based home com- 
puter such as the TRS80O, the Apple or the 
PET, is probably familiar with the sort of 
interrupt driven “Real Time Clock" facility 
which many disc operating systems 
provide. Personally | have never found this 
facility at all useful because it is necessary 
to set the clock to the correct time of day 
each time the system is powered up and 
this can become quite a chore. Also, in 
some software clocks of this type, time is 
lost during disc access because the 
interrupts are temporarily disabled by this 
activity. What is needed is a clock which is 
independent of the processor power supply 
and processor interrupts and which will 
maintain an accurate time and date 
accessible fram any program at any time. 

This need has not gone unrecognised 
and hardware solutions have recently 
appeared from several CMOS chip 
manufacturers including National, Mostek, 
and Motorola. Each company has its own 
particular clock chip recipe, but for my 
money, the design which offers most is un- 
doubtedly the Motorola MC1468 18. Inside 
the 24 pin plastic package of the Motorola 
clock chip there is a veritable cornucopia of 
desirable clock features not matched by any 
of the other devices available. Hook one of 
these on to your microprocessor bus and 
you will gain access to the time of day in 
seconds, minutes and hours, using either 
the twelve or the twenty-four hour format, 
in either straight binary or binary coded 
decimal (BCD). You get day of the week, 
date, month and year from a 100 year 
calendar which automatically compensates 
for the number of days in a month and leap 
years, and you also get a programmable 
alarm scheme which will interrupt the 
processor once per day or periodically 
at seconds, minutes, or hourly intervals. 
Actually, three sources of processor in- 
terrupt are provided and can be turned on 
or off under software control. In addition to 
the alarm interrupt there is a periodic heart- 
beat interrupt which can be programmed 
over the range of 30-5 microseconds to 
500 milliseconds, and an “End of Update” 
interrupt which can indicate that a new 
time or date is now available. Heart-beat 
interrupts are particularly useful in 
microprocessor systems for the generation 
of the timing signals needed for all sorts of 
real time activities such as communication 
and sampling. An added bonus is the 
availability of a square wave output at the 
heart-beat interrupt rate. 

The MC146818 will run from any one of 
three crystal frequencies to suit the applica- 
tion, but for lowest power consumption a 
32-768KHZ crystal is best. At this fre- 
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quency the clock chip consumes only about 
200 micro-watts of power and will survive 
for very long periods from a simple standby 
battery supply even when system power is 
turned off. 

Interfacing the Motorola clock to a 
microprocessor bus is made easier by a 
built in “MOTEL” circuit designed to 
provide contro! signal compatibility with 
both Motorola and Intel micros, but since 
the MC146818 uses a multiplexed eight bit 
data and address, bus interfacing is easiest 
to processors such as the intel 8085 and 
the Motorola 6805 which also have a mul- 
tiplexed bus structure. Before long a non- 
multiplexed version of the MC146818 will 
be available in a bigger package, but if you 
are eager to use the MC 146818 now, it will 
only require a few extra gates to interface it 
to a processor such as the 6800 or the Z80. 

The device is very simple to access from 
a microprocessor program since the clock 
registers appear within 64 bytes of RAM 
memory, of which 14 bytes are read or 
write clock registers containing time and 
control information. The other 50 bytes are 
available for whatever other use you can 
dream up. Another useful feature. 

At about £15 each these chips will cer- 
tainly be very popular! 


FREE SPEECH? 


Probably the most fashionable electronic 
technique at the moment is speech syn- 
thesis, with major semiconductor manufac- 
turers such as Texas, National and General 
Instruments all championing their own par- 
ticular coding systems which allow human 
speed to be compressed into relatively few 
bytes of Read Only Memory (ROM). 

Notice that all these manufacturers are 
from the USA which means that you get a 
trans-Atlantic “voice” and that specifying 
custom words or phrases can be expensive 
because most of the encoding work is done 
in the USA. For these reasons it is good to 
be able to welcome Triangle Digital Ser- 
vices as newcomers to the field, who are 
British and who have some unique advan- 
tages over the competition. 

Triangle was set up by British engineer, 
Peter Rush, to develop a speech synthesis 
system which was as good as the competi- 
tion's but more accessible to the smaller 
users who wished to specify their own 
vocabularies. The result is the unique TDS 
934 chip set which consists of a syn- 
thesiser, a speech ROM, a memory 
decoder, two analogue filters and a 
regulator. When these chips are assembled 
as a system, a very versatile speech syn- 
thesiser results. The standard ROM sup- 
plied contains the words ‘Oh’, one, two, 
three, four, five, six, seven, eight, nine, 


point, grammes, kilo, ohms, volts, and 
amps, and further ROMs can be added to 
extend the vocabulary to almost any level. 
Between 5 and 32 words will fit into each 
ROM, depending on the required quality 
and complexity, and Triangle will encode 
the words of your choice at a rate of £30 
each. 

Users who prefer a complete system can 
buy the chip set assembled on a Eurocard 
p.c.b. with space for up to eight ROMs and 
with a variety of useful features such as a 
built-in RS232 UART so that words can be 
selected over a standard serial link for easy 
interfacing. 

The TDS 934 set can also be hooked up 
to a parallel bus from a microprocessor, or 
for simple applications the words can be 
selected by an array of up to 16 switches. 

For more information on this British 
innovation contact: Triangle Digital Ser- 
vices Limited, 23 Campus Road, London 
E17 8PG. 


SUPER SONICS 


Despite the tremendous advances in 
multi-channel proportional radio control 
systems which have been made since the 
days of valves, miniaturised remote control 
devices seemed unlikely unti! | saw data on 
a new chip from Commodore International 
called the 6600. This chip changed all that, 
because it is actually a remote control 
transmitter intended for use /nside a digital 
wrist watch, alongside the watch chip itself. 

The 6600 is not capable of controlling a 
complete army just yet, but no doubt the 
Mark II! version is already on the drawing 
board at Commodore, and so it won't be 
long | am sure! Two versions of the 6600 
are already available, one working in 
the audio region and the other using UI- 
trasound to generate remote control signals 
and provide simple on-off-on switching for 
any two appliances equipped with suitable 
sound receivers. 

The chips use ordinary piezo-electric 
watch alarm-transducers as transmitters 
and operate from 1-5 volt battery supplies. 
The audio version generates two tones, 
which can be individually selected by watch 
buttons, at BKHZ and 5-4KHZ and these 
tones can be used to control appliances at 
ranges of up to 40 feet. The ultrasonic ver- 
sion uses a 32-768KHZ watch-frequency 
carrier which can be modulated at either 
128HZ or 256HZ to achieve the same 
effect. 

At present the 6600 devices are 
available only as chips for the use of watch 
manufacturers, but no doubt they will even- 
tually appear in 8 pin mini-DIPs for more 
general use. 
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forward biased and illuminated, indicating a ‘high’ logic level. 
As TR1 turns on its collector voltage falls and because the 
input to the probe tip is also connected to one end of resistor 
R4 the base/emitter junction of the transistor TR2 and the 
l.e.d, D2 are reverse biased keeping TR2 and D2 turned off. 

If the input voltage to the probe tip switches to zero volts 
(the ‘low’ logic level) then TR1 receives no bias current and 
is switched off. With TR1 turned off the led. 01 is also 
turned off and the collector voltage of TR1 rises, forward 
biasing TR2, switching it on and illuminating the l.e.d. D2 
indicating a ‘low’ logic level. 


CONSTRUCTION 
The Veroboard layout for the probe is shown in Fig. 2. 
Solder the resistors and wire links first and then the 


T HIS logic probe is suitable for checking voltage levels in 
TTL circuits. The probe is powered from the circuit under 
test and will indicate either a high or low logic level. 


CIRCUIT DESCRIPTION 

The circuit diagram of the Logic Probe is shown in Fig. 1. 
When the input voltage to the probe tip is above 2-1V (the 
‘high’ logic state) transistor TR1 is turned on, the |.e.d. D1 is 


PROBE TIP 


Fig. 1. Circuit diagram 
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transistors and |.e.d.s. Take care with the orientation of the 
semiconductors. 


in the prototype a green l.e.d. was used to indicate a ‘low’ 
logic level and a red I.e.d. for the ‘high’ level. 

The probe can be made from a piece of tinned copper wire 
or a wiring pin and the supply leads should be fitted with 
miniature crocodile clips using red and black insulated 
sleeves. After soldering the components carefully check the 
Veroboard tracks for any solder splashes and then cut the 
tracks as shown in Fig. 2. 

If the probe fails to operate when connected to a circuit 
check the orientation of the |.e.d.s and also check that the 
breaks in the copper tracks are completely cut. 


LIGHT 
DELAY UNIT 


HIS simple delay unit enables a light or any other suitable 

load to be switched off automatically after a predeter- 
mined time period. Typical uses for the unit include the 
switching of staircase or pathway lighting, the delay of a car 
courtesy light and if correctly rated relay contacts are used, 
the control of car spotlights in a driveway. 


CIRCUIT DESCRIPTION 

The two transistors TR1 and TR2 (Fig. 1) are connected as 
a Darlington pair. This combination uses the current 
amplified by the first transistor (TR1) as the base current for 
the second transistor (TR2) where it is again amplified. 


BCI71A 


Fig. 1. Circuit diagram 


Together the two devices act as a very high gain transistor 
with an overall gain determined by the product of their 
individual gains. 

The switch S1 is a push button type and when it is 
pressed the capacitor C1 is charged to the potential of the 
supply voltage. The Darlington pair are turned on by the base 
current flowing through the resistor R1 and as the tran- 
sistors saturate, their collector voltage falls, increasing the 
potential across the coil, energising the relay and closing its 
contacts RLA1. 

When S1 is released the capacitor slowly discharges 
through the base bias resistor R1, maintaining the base 
current to TR1 and keeping the transistors and the relay 
turned on. The potential across the capacitor falls as it dis- 
charges and the base current to TR1 decreases until there is 
insufficient current flowing through R1 for TR1 to remain on. 
As the two transistors turn off, their collector voltage rises 
reducing the potential across the coil of RLA, de-energising 
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the relay and opening its contacts, turning off the power to 
the load. 

The switch S1 must be placed so that the capacitor C1 
and the resistor R1 are isolated from the relay coil, otherwise 
it will discharge through the coil and TR2 as well as into the 
base of TR1 resulting in a very small time delay. 

Although the voltage across the coil falls very slowly and 
there should be no transient voltages generated as the relay 
turns off, the diode D1 was included in case the capacitor 
was accidentally shorted during testing. 

The relay specified has heavy duty contacts and is capable 
of handling currents up to 3 amps. If necessary the contacts 
can be connected in parallel to increase their current carry- 
ing capacity. 


CAR SPOTLIGHTS 

If the unit is to be used to delay car headlights then the 
specified relay should not be used. A suitable relay is the RS 
type 348-835 which can handle loads up to 10 amps. 


DELAY TIMES 

The delay time for the circuit is determined by the values 
of R1 and C1 and with the values given a delay of approx- 
imately 40 seconds can be obtained before the load is 
switched off. To increase this time the value of C1 can be in- 
creased, but do not increase the value of R1 to a much 
higher value or there might not be enough current to turn on 
the relay. 


CONSTRUCTION 

The Veroboard Jayout for the delay unit is shown in Fig. 2. 
After soldering, carefully check all the track breaks have 
been included and then connect the unit to a 12 volt supply. 
When S71 is pressed the relay contacts should close and 
after approximately 40 seconds you should hear the relay 
drop out. 


INSTALLATION 

The unit can either be powered from a 12V d.c. mains 
p.s.u. or from a battery. To delay a house light the leads from 
the relay contacts should be connected directly across the 
light switch, This will enable the light to be switched on us- 
ing the normal switch or delayed using the unit via $1. 

When installing the unit in a car it should be powered 
directly from the battery and not through the ignition or the 
auxiliary switches otherwise the unit will not work unless the 
key is left in the ignition switch. 

Before fitting the unit to a courtesy light check with the 
car manual for the suitable place to make the connections. 


CAR LIGHTS 


OST car drivers have at some time returned to their car 
only to find it won't start because the lights have been 
left on. This system has been designed to overcome this 
problem by giving an audible warning as soon as the driver's 
door is opened, assuming the ignition has been switched off. 
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CIRCUIT DESCRIPTION 

The circuit diagram of the Car Lights Reminder unit is 
shown in Fig. 1. The transistors TR1 and TR2 are connected 
as an astable multivibrator with the loudspeaker LS1 used as 
the collector load of TR2. Capacitors C1, C2 and resistors 
R3, R4 are the timing components of the circuit and deter- 
mine the frequency of the output tone. 

The positive supply to the circuit is obtained from the light 
switch via diode D1. The resistor R1 and the Zener diode D3 
ensure the supply voltage remains at 9-1 volts. 

The earth is connected via the interior light switch on the 
driver's door and the circuit is earthed only when the driver's 
door is opened. , 
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Fig. 1. Circuit diagram 
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LIGHT 
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Fig. 2. Veroboard layout 


lf we assume that the ignition is off and the lights are on, 
then as the driver's door is opened the circuit will oscillate. 
As soon as the door is closed the earth is removed and the 


USEFUL addition to any piece of battery powered test 
equipment is an indicator to warn the user when the 
battery voltage is too low for reliable operation. 
This circuit will monitor the supply voltage and illuminate 
an l.e.d. when the battery voltage falls below a preset level. 


CIRCUIT DESCRIPTION 
The circuit diagram of the voltage monitor is shown in Fig. 
1. The unit is connected across the supply rails of the equip- 


® 
fe 
e 
£ 
bY 
+ 
+ 
2 vet 


alarm is switched off, This enables the car lights to be left on 
for parking purposes without the alarm continuing to sound. 
The circuit is also disabled via D2 and R65 if the ignition 
switch is on. 


CONSTRUCTION 

The Veroboard layout of the unit is shown in Fig. 2. After 
the components have been soldered, cut the copper tracks 
as shown and then connect the speaker and the three switch 
supply leads. 


TESTING 

Before installing the unit, connect the door and light 
switch leads across the battery. This should produce an 
audible output from the loudspeaker, which should cease if 
the ignition switch lead is now touched to the positive ter- 
minal of the battery. 

if the unit fails to operate, carefully recheck the resistor 
values are correct, the orientation of all the semiconductors 
and ensure the breaks in the copper tracks are in the right 
places. 


BATTERY 


MONITOR 


ment to be monitored and VR1 sets the voltage at which the 
Le.d. will be illuminated. When the supply voltage is above 
this preset value TR1 is turned hard on by R1 and part of 
VR1 with the result that the collector voltage of TR1 falls, 
keeping TR2 and the I.e.d. turned off. 

As the supply voltage falls the bias current to TR1 
decreases until it starts to turn off and its collector voltage 
rises. When the collector voltage of TR1 reaches 0-5 to 
0-6V TR2 starts to turn on. As the base current to TR1 
decreases its collector current decreases and TR2 takes 
more of the current flowing through R2. The collector 
voltage of TR1 rises until TR2 is turned fully on and TR1 is 
turned off. When TR2 turns on its collector voltage falls, the 
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l.e.d. is forward biased and is illuminated. Resistor R3 is a 
current limiting resistor for the l.e.d. 

The capacitor C1 prevents any instability when TR1 and 
TR2 are switching. The unit is suitable for monitoring supply 
voltages between 6 and 12V. 


5 ee Soil Moisture Meter can be used to test the water 

content of pot plants and help ensure the moisture level 
is kept constant. The advantage of the unit is that the probes 
enable the soil beneath the surface to be checked instead of 
just relying on its surface condition. 
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CONSTRUCTION 

A suitable Veroboard layout for the Monitor is shown in 
Fig. 2. The |.e.d. D1 is shown mounted on the board but can 
be mounted on a front panel and connected to the unit via 
connecting leads. 


SETTING UP 

The unit can be set up by connecting it across a supply 
voltage of the same value at which it is required to give war- 
ning. A suitable voltage level can be obtained using either a 
variable power supply unit or by connecting a preset across 
the terminals of a battery and then adjusting it’s wiper until 
the required voltage is obtained. The potentiometer VR1 
should then be adjusted from the top end of its track until 
the l.e.d. just starts to glow. The monitor can then be in- 
stalled into the equipment. 

If it is not necessary to constantly monitor the supply 
voltage a push-to-test switch may be incorporated into the 
supply line. 


SOIL 
MOISTURE 
METER 


CIRCUIT DESCRIPTION 

The circuit of the Meter (Fig. 1) has been designed around 
a differential amplifier which is sometimes referred to as a 
long tailed pair. 

The amplifier-has two inputs (via the bases of the tran- 
sistors TR1 and TR2) and an output (taken from between the 
two collectors). When both transistors are equally biased 


PROBES 


Fig. 1. Circuit diagram 


and conducting they equally share the current flowing 
through the emitter resistor R3. Hence the voltages at their 
collectors are also equal and as no potential difference exists 
across the |.e.d.s they are both switched off. 

If, however, the bias voltage applied to the base of either 
transistor is increased then the current through that particular 
transistor and the emitter resistor increases. This causes a 
rise in the voltage at the emitters of both transistors with the 
transistor to which the increased bias was applied still being 
turned on. At the same time the rise in emitter voltage 
reduces the base/emitter junction of the other transistor, 
turning it off. As one transistor turns on, its collector voltage 
falls, and as the other transistor turns off, its collector 
voltage rises, causing a potential difference across the 
collectors. 

The transistor TR1 has a potential divider across its base 
formed by the preset VR1, whilst the resistor R1 and the 
resistance across the probes formed a second potential 
divider at the base of TR2. 


PROBE RESISTANCE 

The resistance across the probes when they are inserted 
into the soil is dependent upon the amount of moisture pre- 
sent, i.e. the more moisture the lower the ‘resistance’ of the 
soil and vice versa. 


WET SOIL 

When the probes are inserted into very moist soil the 
resistance across them is very low and so consequently is 
the voltage. If we assume that VR1 is set to a mid-range 
.position when the switch S1 is pressed, TR1 will start to 
turn on. The current through R3 will increase causing the 
emitter voltages of TR1 and TR2 to rise, reducing the bias 
voltage across the base/emitter junction of TR2 (its base 
voltage being held by the potential divider R1 and the probe 
resistance) and TR2 will start to turn off. 
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Fig. 2. Veroboard layout 


As TR2 turns off, its. collector voltage rises whilst the 
collector voltage of TRA (as it turns on) falls. 

When the difference between the two collector voltages 
reaches approximately 1-6V the l.e.d. D1 will start to turn on 
indicating the soilis“wet' and |.e.d. D2 is reverse biased and 
remains off. 
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DRY SOIL 

If the probes are now placed in very dry soil, the 
resistance across them increases and TR2 will start to con- 
duct whilst TR1 will turn off. This will cause the collector 
voltage of TR2 to drop and the collector voltage of TR1 to 
rise, switching off D1 and switching on D2, indicating the 
soil is ‘dry’. 
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The soil ‘resistance’ value at which the l.e.d.s are 
illuminated is controlled by the preset VR1 and can be 
adjusted to suit different plants. 


CONSTRUCTION 

The Veroboard design for the circuit is shown in Fig. 2. 
After the components have been soldered, cut the copper 
tracks as shown and carefully check the orientation of the 
l.e.d.s. The probes can be made of two suitable lengths of 
brass rod soldered to the tracks. 

Connect the unit to a PP3 battery and set VR1 to its mid 
position. Check that when S1 is pressed D2 lights, then 
short out the probes and D2 should be extinguished and D1 
should light. 


SETTING UP 

To adjust the unit, fill a plant pot with soil and add water 
until it is sufficiently moist. Insert the probes into the soil, 
press $1 and adjust VR1 until D1 is just off and D2 is 
illuminated. 
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INDICATOR 


I haeeai who was first when playing snap or quiz games 
often results in an argument. This circuit overcomes the 
problem by using an |.e.d. to indicate the winner. Each player 
has a push button and whoever presses first, lights their own 
l.e.d. whilst inhibiting the other players! 


CIRCUIT DESCRIPTION 

The circuit diagram of the Snap Indicator is shown in 
Fig. 1. With the battery connected the transistors (TR1 and 
TR2) are turned off because both switches (S1 and S2) are 


Fig. 1. Circuit diagram 


open and so no collector current flows through either tran- 
sistor. 

With both transistors turned off there is no potential dif- 
ference across either of the |.e.d.s and they remain off. 

If SI is closed first transistor TR1 is turned on by the bias 
current flowing through resistors R4 and R3. The current 
flowing through TR1 illuminates the I.e.d. D1 and the collec- 
tor voltage of the transistor falls as the transistor saturates. 

lf S2 is now closed there is insufficient voltage at the base 
of TR2 to turn it on and the |.e.d. D2 remains off. For TR2 to 
turn on TR1 must be off. Once either of the transistors is tur- 
ned on then the other is automatically held off. 

The current flowing through each transistor and their 
l.e.d.s is limited by the resistors R1 and R4. As soon as the 
push buttons are released the circuit returns to its standby 
state ready for the next go. 
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CONSTRUCTION 

The Veroboard layout for the circuit is shown in Fig. 2. The 
switches are shown mounted on the board but they can be 
connected off the board using wires if necessary. If hand 
held switches are to be used then a more suitable type is the 
RS miniature push-button type (337-914). 

Solder the components onto the Veroboard and then add 
the links using tinned copper wire. Carefully check the orien- 
tation of the l.e.ds before soldering them into place, 
Remember there is a flat on the side of the l.e.d.s body 
nearest to the cathode and also the lead of the cathode is 
longer. After soldering cut the tracks of the Veroboard as 
shown and then solder the battery connector in position. 

There is no need to include an on/off switch in the supply 
line as the current drawn by the Snap Indicator when both 
switches are off is negligible. 
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TESTING 

After checking the components and track breaks connect 
the indicator to a PP3 battery. With both switches open the 
|.e.d.s should be off. Pressing either S1 or S2 should light its 
respective l.e.d. and once the |.e.d. is on pressing the other 
switch should have no effect on the second l.e.d. which 
should remain off. 
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-SERVICE TRADING CC 


FT3 NEON FLASH TUBE 


High intensity multi turn high vollage. ngon glow 
pene flash tube Design tor ignition timung etc 
£1.60. P & F 30p 1E2Z.07 inc VAT) 3 tor £3. POP 
5Op 164.03 inc VAT & PI 


WHY PAY MORE? 

MULTI RANGE METER T: MFIBA ac de 
volts 10 66. 250 500 100 Ma 0-5 G--10 
O-100 Sensitwity 2000V 24 range, diameter 
133 by 93 by 46mm sncluding test leads. Price 
€7.00 plus 4p P & P LEB ST inc. VAT AP) 


METERS (New) - 90 mm DIAMETER 
C. Amp., type 6272 0 14 0-54 104.0-20A 504 

C. Volt. 0.150" 0.300V 

(C Amp, Type 65C5 0 24 54 0 10K 

5 if 

ic 


0- 1004 


All toes E36 ee fF AF 7 5p 168.00 mc VAT! except O 

5OA 0 1004 DC pice £8.00. 75p P&P. (£6.61 inci VAT) 
Ss 

HEAVY DUTY SOLENOID, mt by | ae 

Maynetic Oevices 240¥ AL tntermit 

tent Gyeratian Approw 20 Ib. pull at 

1250n Ex-equp. Tested Poce £5.98 

P&P t150 18 S$? incl VAT) R&T 


240V AC SOLENOID 
Approx 10tb pull, 10% rafing. Size BO. 33. 26mm. Price £1.75 
P&P 54p (£2.63 incl. VAT & P,) 


12V D.C. SOLENOID 
Price. £1.60 PF & P 40p (€2.18incl VATI. NMS 
WESTOOL SERIES D6 Model 43 24V OC Puce £1.50 - 
noe & p. (Total inc! VAT €2.30) , 
wi $Toou SERIES D4 Model A 24V. OC. Price £1.00 + aor 
p. & p. {Total inct. VAT €1,50) NLM: 
AG/GT 24V, DC 70 ohm Coil Solenoid, Push or Pull Ad- 
justablé travel to 3/16 in Fitted with mounting brackets and 
spark suppressor Swe 100 - 65 + 25 mm. Price: 3 tor £22.86 P 
BP. S0p (ron 3 off) (£3.86 inct VAT) NMS 
MINIATURE SOLENOID FLUID VALVE 
12¥ 0C 1S ohm cuil normally closed. Sta 
steel body with variable flow adjuster 4” B 
inlet and Outlet 130 

i 


Size. 58-27. 25mm Weight 
Proce €2.60 . 35p. P uP (Total inch VAT €3.35). 


230V A.C. SOLENOID OPERATED FLUID 


VALVE. media A Gas 7 psi, Water § psi 3/8" infetoutlet. 
Forged brass body Noimally closed Manuf. by Durance Asco 
Price: £5.50 , £100 u & p. [Total incl. VAT - £7.48) 


240V A.C. SOLONOID VALVE 

Designed for Air/Gas at 0-7, Water 0-5 psi. 
Inlet/outlet 3/8", Forged brass body. Manuf. 
Dewraswitch Asco. Price: £5.50 pius P&P. 
(£7.10 inc VAT} nvm,.s, 


—— SOLID STATE EHT UNIT 
input 230V ac Fully olsted oulput 10mm spark. Approx 
ISKy Built in 10 sec Timer Easily modified for 20 sec, 30 
sec loa COMinuoUs Operation 
Desyned for borer ignnion Dagens of uses tn the field of 
physics and electronics eg aah neon of argon tubes 
ere EH starter or laser xenons os: farips VAN GRAFF 
enerarc loss al vacuum detectas QUDINI coils etc 
He Length 155m width 85mm, height SOmm Weight 
530 grammes Proce £6.00 75 pence post & Beery 
Totalinc VAT £6.73, NM 


A.E.G. CONTACTOR 

Type LSG/L11 Coil 240V 50 As Contacts - 3 make GOOV 
20amp 1 break GOOV 20amp Price. £5.76 P & P 75p (£7.47 
ancl WAT) NMS 


VARIABLE VOLTAGE TRANSFORMERS 
INPUT 230/240V a.c: 50/60 OUTF 


200 walt (3 amp inc acc. voltmenter £16. 
OS KVA (24 amp MAX} £18.1 
1 KVA (5 amp MAX} 
2 KVA(10 amp MAX} 
3KVA (15 amp MAX} 

5 KVA (25 amp MAX) 
10 KVA (50 amp MAX} 
15 KVA (75 amp MAX) 


3-PHASE VARIABLE VOLTAGE 
TRANSFORMERS 


Dual Input 200-240, or 380-415V. Star connected 


3KVA 5 amp per phase max £108.00 

BKVA 10 amp per phase max, £162.00 *4""Bg#. Packing 
1OKVA 16 amp per phase max £329.00 

LT TRANSFORMERS 


phone for enquiries or send sae for leafiet 


SNIPS OF THE MONTH 


220 240V Primary 0.24. Secondary, 44mp. Fully 
shrouded. New Price: £5.50 £1 P&P (£7.48 inc VAT) 
National R. Relay. 12V, D.C. high speed. 1 c/o 1 
Amp contacts. Magnetically shielded, 1 pitch 

Price: £1.25 post paid (£1.44 incl VAT) N.M.S, 


HY-LIGHT STROBE KIT MK iV 


Latest type Xenon white fight flash tube. Solid state 
timing triggering circuit 230/240 a.c. operation. Designed 
for jarger rooms. halls. etc. Speed adjustable 1-20 fps. 
Light output ter than many {so called 4 Joule 
strobes Hy-Light Strobe Kit Mk IV. £27.00P & P £2.00 


(£33.35 incl. VAT). Super Hy-Light Suobe lapprox. 16 
joules!. Price £40 P. & P. £2.00 (€48.31 incl. VATI 
Suitable case for either type £11.00 P. & P. £2.00 
1£14.965 incl. VAT), Super Hy-Light Strobe Kit, details on 
receipt of foalscap sae 


XENON FLASHGUN TUBES : 
Range available from stock. S.A.E. for details. 


ULTRA VIOLET BLACK LIGHT 
FLUORESCENT TUBES 


SMITH BLOWER 

Type FFB 1706 Small quiet smooth running 240V AC, 
operation Gutpul aperture 45+40mm. Overall size 
135. 165mm Flange mounting Price €4.76. P. & P. £1.00 
1£6,61 incl VAT} Other types available. S.4.E. tor details NMS 


MICRO SWITCHES 

Sub Min Honeywell Lever m/s type 3115m 906h 
10 fot £3.60 post paid (£4.03 incl VAT). These V3 
lypes 

Button type (Pye! 10 to: £3.00 (£3,465 inc) VAT) 
Short type 1Gamp rating {Crouzet! 10 for 
£4.00 (€4.60 incl VAT) 

Long ever 1Oamp C.0 10 tor €4 60 (£6.18 incl Vat) 
Roller Type (Bonnelia} 10 tor £3.50. (£4.03 A 
VAT). NLM.5. 
OP C/O lever m/switch mig. by Cherry Co. USA. Precious metal 
low resistance contacts 10 for £3.90 P. & P 50p (€4.02 inc! 
VAT (min order 10) NMS, 


A.C, Wkg. TUBULAR CAPACITORS. 
Fraction of makers price. Motor start etc. 


Smid 440V.4C 60p 5 4mid 280V.aC 7 

2 mid 260V.4.C 60p 65 mtd 260V AC L +8. 

2 mid 450 4.0 75p 75 mtd. 200V A.C. £1.00 
22mitd 440V4.C 7 1Omtd 250V.AC. £1.00 
dmtd 4440V.4.C €1, 16mfd 250V 4.C £1.50 
4.1. mtd. 440VjA.C. £1.00 19mtd 280V. AC £2.00 
Smid4 400V.4C £1.25 20 mtd 250¥ A.C £2.25 
S.3mtd 160V.4.C 60p 


P.& P upto 2 Smid 25p 3 mid. to 20 mid. 50p. All pius VAT 
SPECIAL DISCOUNT FOR BULK ORDERSNMS 


24 volt. D.C. BLOWER UNIT 
Precisian 24 volt OC 0-8 amp Blower that works well on 12V 
0.4 amp DC Producing 30 cu. ft min at normal arr pressure. 


€4,60P & P 7Sp [incl VAT £6.04) NMS 
INSULATION TESTERS NEW!_- 

Test to 1E€ Spec. Rugged metal construction 

Suitable for bench or field work constant id * 


clutch Size ¢ Bin W aon H Gin weight Bib. 
500 megonhms £49. P.& P £2.00 (EBB. 
cl VAT) 1000V 1000MQ. £85 P&P. £2.00 ; 
{£65.56 incl VAT) SAE tor teatiet 4 
Yet another outstanding offer. we 


IMFD 600V Dubilier wire ended capacitors. 10 for 
£1.50 P & P.50p (£2.30 incl VAT) iMin. 101 
sa ee 


‘ 


NMS. 


All Mail Orders Callers 


Showroom open Mon-Fri. 


4tt. 40 Watt £8.70 incl, VAT £10.00 (callers only) 
2ft, 20 Watt £6.20 P & P £1 25 (£8.57 incl. VAT) 
(For use in stan br-oin fittinas! 

8 (£3.97 incl. VATI 


ra 
2! ¥ att +P &P. a5 

. Gin. £2.50 1 P&P 45p (£3.39 inct. VAT} 
Gin. 4 Wart £2.25 P&P. 45p (€3.10 incl VAT! 
Complete ballast unit for either 6". 9° of 12” tube 230V AC 
£6.50P &P eT (£6.96 inc! VAT). Also available for 12V oe 
op £5.50 P. & P. 55p (£6.94 incl. VAT) 
400 watt UV lamp and ballast complete £38.00. Post £3.50 
(€47.73 inc! VAT - Pt. 400 watt UV lamp only £14.00. P. & P 
£2.00 [£18.40 incl. VAT) 


BLACK LIGHT 

Selt-ballasted Mercury UV 17SW Bulbs. Available for either 8.C 
or ES fitting. Prece snc! p&p & VAT £11.80, 

Black tigen U V. Tubes from 6in to 4ft from stock Foolscap 3.0.6. 
for deta! 


EPROM ERASURE! 


Why waste money? Build your own EPROM 
ERASURE for the fraction of the price of a made-up 
Unit. Complete Kit of parts tess case to include 12” 

8 watt 2537 Angst Tube, Ballast Unit, pair of bi-pin 
leads, Neon Indicator, Safety Microswitch, on/off 
Switch, and Circuit. LESS CASE, Price: £13.60 +75p 
P&P (Total inc VAT £1 ). 

WARNING: Tube used In this circutt |s highly dangerous 
to the eyes. Unit MUST be fitted in suitable case. 


Superior Quality Precision Made 
NEW POWER AHEOSTATS 

New ceramic construction, embedded 
wees heavy duty brush assembly, con 
thy vy fated 
ATT = 10/25/50: +00/250/500/ 1k] 
1.5kO}. £3.10 P.& P. abe (£3.91 incl. VAT) 
S00 We ae ai we 50p (£6.90 incl VA 

3/2 5/50/100/250/500/ 1k 01, 5k0/2.5kQ! 
3.5kQ/€7.25 P. & P.75p {£9.20 incl. VAT). leans 


Black, Silver, Skirted knob calibrated in Nos 1-9 1 }in. dia 


brass bush Ideal for above Rheostats 24p each - VAT. 


RELAYS 


230/240V A.C. 3 c/o. 11 pin base. Sealed 5 amp contects 
£1.35 olus P. & P. 30p |£1,90 incl VAT) 
KMKI Relay. 230V 4 1 coopent 
Keyswitch 80p P.& P 25p (£1.2 

postpaid (€4.32 inc! VAT) 

24V AC, Seaied 3 cio. 103 11 pin. £1.80. 25p P&P [£2.01 

incl VAT} 

aay OS Sealed 3 cio 7a 11-pin £1.38. 30pP &P 1€1.90 

inc 

24V DC. 2c/o.7 ane contacts Sealed. octal base £1.30 P & 

P 30p (£1.84 inci. VAT) 

Mor rae ane contact yeley mfg. by Clare. Type HGSM 

1003 18/24V OC Ico. £2.00 P. & P 30p (£2.65 inc. VAT) 

VERY SPECIAL OFFER 0-12V DC 2 make contacts. NEW 

3 for £1.75 « 250 P & P. 1€2.30 inc VAT) 

Reed Relay mfg. by Alma. Type CPRT/D 6/9V D.C. 700 ohm 

cou 5 for £2.50 ptus P & P. S0p Total incl. VAT £3.45. 

D.C. Re! : Sealed 12V 1 c/o 7 amp octal base £1.00 P & P 
30p (£1.50 incl. VAT}. Sealed 12¥ 3 c/o 7 amp 11-pin £1.35 P. 
& P. 30p 1£1.90 incl VAT). 24V. Sealed 3 c/o 7 amp 11-pin 

£1.35 FP. & P. 30p (£1.90 incl VAT) 

D.C. Relay, sealed G/12V. D.C. 2 co. 10 amp contacts. Single 

hole fixing. Push on contacts. £1.30 P. & P. 30p (£1.84 incl 


VAT| 
8/12V_ O.C. Sealed 10a contacts 2 c/o. £1.50 - 25p P. & P 
4€2.01 inch, VAT) 


write in your enquiries. 


10 amp contact, mf. o 
incl VAT). 6 for €3.7! 


Wide range of AC and DC relays 
available from stock. Phone or 


CE TRADING CO... 
9 Little Newport Street, 

Ample Parking Space #357 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 01-995 1560 

ACCOUNT CUSTOMERS MIN. ORDER £10.00 


GEARED MOTORS 
alts £5.50 + 
LAK ON ener approx Bolt inch 
motors approx inch 
frp WYINSCALE motor approx. 10Ib inch e 
€ three motors are designed for 110V. i 
suDoled with auto transformer 240V 
PoE) SO1ET2 84 incl, VAT). N.M.S. 
40V a7 50ib in. mt PARVALUX. 
SOP. & P-£2.001£20,12 incl. VAT NMS 
e110 ALC. SOnz 100ib inct. reversible will operate on 
AC’ Speed remains at 42 RPM but {otdue reduces by 50% 
P&P. £2 50 (£21.28 incl VAI his 


Price € 


100 rpm. TIOV. ac 115Ib. in. SOHE 2.5 
amp. single phase split capacitor 
Immense power 
Totafly enclosed In-line gearbox Length 
250mm. Dia. 135mm Spindie dia. 
15.5mm length 145mm Tested. Puce £14.00 FP & P £2.00 
(£18.40 wncl, VATI A & T Suitable Transformer for 230/240V 
operation. Price £8.00 P.& P. £1.50 £90.93 incl. VAT} 

200 ror 35ibs in 115V 50kH 

Price: £16.50 P. & P. £2.00 1€21.28 incl. VAT} NMS 

Suitable Transformer for 230/240V. ac 

Poe: £6,00P & P £1.50 1€8,62 incl VAT) NMS i 
Vepm 230/240V. ac Synchronous geared Motor, mf 
HAYDON. 

2 230/240. a.c. Synchronous geared Motor, mt 
CROUZET, Enher type £3.90 P & P. 40p 1£4,96 incl. VATI, 


Geared Motor 


. 120 mpm 1/10 hp approx. 15 
ib.in. 230V. AC. Cont 


Rating. Non- 


reversible. Size 15Omm+30mm-+ 85mm ed 
spindie 8mm dia - 30mm long. Complete 
with capacitor and relay for max load ” ] 
starting, Offered at mere fraction of mfrs = 

price — £11.60 incl, of p. & p. & VAT, a Fa i 
Brand new CASSETTE TYPE MOTORS 


J types - BV, 75. 12V: Price: 3 for £2.00 + 50p p. & p. [Total 
incl VAT - £2.88} 


230V a.c. FAN ASSEMBLY 
Powerful continuously rated a.c motor complete with 5 
blade Glin. or 4 blade 3in aluminium fan Price £4.50 


Po & P. 750 (£6.04 incl VAT) 


24V. D.C. GEARED MOTOR 
24V. D.C 200 rpm 10lbsins. continuously rated geared Motor 
mfg. by either Parvalux or Carter Easily removed from chassis con- 
taining 9«24V DC Solenoids, microswitches. friction clutch, pre- 
ciOn gearing etc. etc. Ex-equipment London Transport Ticket 
Printer Price £8.00 P & PL £19.50 incl Vari 
aveey TURE PRECISION BUILT 

AR TOR 
3-9¥. D.C. operation. speed 2-6 R.P.M 
Current consumption incredibly arty 
2-65 M.A. Ratio 1670-1) Torque a 2b 
inch plus. Motor —- German. Gearbox 
Swiss 
Sixe. L. 2&8 mm Dia 16 mm 
Shaft L fmm Shaft Dia 2 mm. 


P & P.iTotatinc VAT E9. 78). 


24V D.C. REVERSIBLE MOTOR 


Parvalux type SD 12. 24 DC shunt wound Motor. either 133 
rpm 65los in Gearbox ratio 30:1 Current 6.8 amp Rating con- 
Unuous Will operate on reduced power and speed at 9V OC. of 
less Size Dia. 16mm. Width 150mm. Shatt dia. 16mm Price 
£16.50 P. & P. £2.00 (£21.28 inct VAT! NMS. of 60 rp'4 
1001b in rating. Price as above. N.M S. 

JOOW Abheostat } ohm speed contro! available £6.90 P & P 
7p (£8.80 incl, VAT) 


REDUCTION DRIVE GEARBOX 

Rauo 72:1 Imput spindie } + 4 in. Output spindle 2 © 3 in. long. 
Overall size approx: 120 + 98 » 68 mm. All metal construction 
Ex equip tested Price £2.60 P & P 75p (£3.74 inc) VATI 


ROTARY CARBON VANE VACUUM & 
COMPRESSOR. bwrect coupled to 1/3 hp 110/115V 


A.C. Motor 42 amp. 1380 rpm Motor manuf by AE. or GEC 
Pump by Williams. Max. Vac 25° 4.G Mas pressure cont. 10 
psi int. 15 psi Max ar-flow 3 c9fm at “O° HG. Pree 
£30.00 P.& P £4.00 1€39.10inc! VAT! NMS 

Suitable transformer for 240V £10.00 P & P, £2 
(£93.80 incl. VAT). NMS re + 


WATER PUMP 

Mtg. by SP.A Astaisi of Italy Z220/240v AC. 50 hz. 2800 A.P.M 
approx. 1/3np. Centrifugal pump with 147 inlevoullet. Delivery 
spores 40 gals per min. at 10ibs head. INon self priming) Price 
16.50 P & P £2 50 (£21.85 incl. VAT), NMS 


Veeder-Root Pre-set Counter. Type MG1636. 43 fig 
countdown any number trom 999 19 O01. 230V AC. 2 Wheel 
setting. Changeover Microswitch to inform external circuitry on 
completion af countdown, Size: Width B5mm. Ht. 65mm. Bpth, 
70mm. Price £4.00 + 75p P & P. |total incl. VAT £6.46) 


SANGAMO WESTON TIME SWITCH 
Type 5251 200/250V ac 2 on/2 of every 24 hours. 20 amps 
contacis with override switch dia 4 * 3 price £9.50 P. & P 
£7.00 1812.08 incl. VAT) Aso available with Solar dial A, & T. 


TIME SWITCH VENNER TYPE 


ERO Time switch 200/250V ac 30 amp contact 
2 on2 off every 24 brs. at any manually pre-set 
tme. 36 hour Spring Reserve and day omiting 
device. Built to highest Electricity Board specitica- 
tion, Pace £11,50 P & P £1.50 (£14.95 incl 
VATI R&T. 


A.E.G, 
80ap. 2-on/off Spring Reserve Timeswitch , 
Price £15.50 P.&P. £1.50 (£19.55 inc. VAT) 


Please allow 28 days for delivary 


N.M S.New Manufacturers Surplus 
AO&T Reconditaned and Tested 


London WC2H 7JJ 
Phone 01-437 0576 
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Medium Resolution 
Graphics N.A.Climpson 


if Bac STANDARD UK 101 has an interesting character set character generators on a small sub-board which then plugs 

consisting of the alphanumerics and 154 graphic into the character generator socket on the main board. 
characters with each character based on an 8x8 dot matri Selection of either one of the character sets is by software 
When displayed each row of the matrix is in fact repeated control, but it is unfortunately not possible to mix characters — 
that every column of the character is represented by 16 dot from the two sets on the screen at the same time. 
although this will not concern us here. Whilst a certaf 
amount of manipulation of the 154 graphics characters ca 
give dramatic effects on the screen it is impossib| 
achieve very high pixel resolution and it is difficult tom 
out which character will fill a particular slot to the bes 


HOW IT WORKS 
%, The circuit design of the new board is shown in Fig. 3. You 
will notice that the address lines and data lines to the two 
hips are paralleled up and are fed from a d.i.I. plug. This d.i.l. 


fect. For plotting purposes some 4 square graphicgycary fis inserted in the character generator socket on the 
used but the } filled characters are missing so that e a board, the original character generator having moved 
possibility of plotting is not available. In additiog the ub-board. The chip selects for the two devices are 


erently from each other and are not connected to 
ard. With pins 20 and 21 wired as shown it re- 
enon pin 18 to select the standard character 
a low on pin 18 to select the 2716, The signal 
I rived from the Q output of a 7474 D-type 
p. This is acting as a latch in that it 
maid on its output until it receives a. 
the data on the data input to the 
! age output. Since Q is back con- 


ut at Q is alternately high 


of the characters is such that squares are . 
elongated vertically. 

One method of achieving higher resoluti 
the recently available programmable a 
which the precise character required to fil 
fect can be defined in memory. On 
these boards are expensive, and an 
to define and select a character 
quite complicated. 


Ca a tie ay 
FOUR TIMES RESOLUT ° dock, ie m an unused partially 

This article descri mn a Silene d : : tb oard, There are several of 
cheaply implementi let diene j ‘ i - enione is pin 14 on U20. This 
the UK 101 using iiilemeen ern ative ; O'% : farting. at B00 Hex or 55296 
giving an rea sherbelori Ssuedwinuaxhis range with a dummy 
standard charactepgg , a euidAadtte Change state and 
St set,.che, address 55555 


into two portionsgmertigalyeandete c ABA in easy one to remember, 
have eight blocks to : She GE, these The reset oF | ( aged ja.the reset line of the 
representing the ubtimate reso ut : H : I a process anne, so that on RESET the 
Fig. 2). To fill these aces With. 2 r i 1 } ay’ 

EE 
tions of characters GH 
since each row of ac! a 
the character generator Siti: 


can achieve a horizontal! red@tati : ard is tightly packed to keep 
resolution of 4x 16; a total of individually dddressable tod will require some care in con- 
points on the screen, and furthernggife Re ment Ang * Aj,problem i is that no suitable d.i.l. plug 
is now nearly square. The storage re ; on available and it will be necessary 
new characters are simply fulfilled by a directly onto the board. Proceed as 
The order in which the characters a ae ae 
EPROM is important so that the appropri afac tpin dil. header plug. These are rather like 
easily be selected by software. The syste ickets except they have stronger pins and are 
shown in Fig. 2 where the number of the ‘plug into i.c. sockets. Into each socket of the 
represented by a binary count starting in the t co oe a er es 18, 20 and 21} is pushed a 1cm. length 
Thus for example character O would be all blank, 2 -Wi.g. hard brass wire. When complete the wires are 
be all white, 64 would have only the bottom left spine 4 rough the holes for the d.i.i. plug in the circuit board so 
and 65 would have the bottom left and top left occupi tthe d.i.l. header is on the plain side of the board. Solder 
Having programmed an EPROM with the correct “pins to the pads keeping the solder close to the board. 
of bits, the complete listing of which is shown in Tab rim the pins on the circuit side of the board to an even 
would be possible to plug it into the existing charact ‘5mm. length, remove the d.i.l. header and push onto the 
generator socket with some minor wiring changes. T! “trimmed pins. Put a blob of solder on the pins on the plain 
would mean however that the standard graphics set i side of the board as close as possible to the board to take 
cluding the alphanumerics would not be available. The solu- any removal strains and then trim the excess length of pin off 
tion proposed here is to mount the standard and alternative as short as possible. Remove the d.i.|. header, 


bytes of storage for the hig ‘the board is shown full size 
5 ‘po 
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BIT PATTERN IN HEXADECIMAL 
CHARACTER GENERATOR EQUIVALENT 


yee Been oe Fig. 1. Character 72 in 
0000 1111 OF the new character set 
0000 1117 OF 
po00 0000 oo 
ao000 o000 oo 
1111 0000 FO 
1111 0000 FO 


Solder on the two 24-pin and one 14-pin sockets in the 
usual way followed by the two flying wires. The wire from 
pin 11 on the 7474 should be soldered carefully to the top of 
the leg of pin 14 on U20. The wire from pin 10 should be 
soldered to the printed circuit track going to pin 40 on the 
6502 processor U8. Fig. 4 shows the place to solder it, but 
remember that if you leave the 6502 in place while doing 
this you should be using a good quality soldering iron which 
has a well earthed tip. 

Remove the character generator U41 from the main 
board and fit to the sub-board in its appropriate place and 
correct orientation. Fit the 7474 and 2716 EPROM and plug 
the sub-board into the character generator socket on the 
main board with the d.i.l. header in place. This completes the 
construction. 


SOFTWARE 

Although we now have higher resolution we are still using 
the old character slots to put one of 256 characters onto the 
screen at any one time. The heart of the software is to 
decide which character best represents the desired point to 
plot and to select the required character bearing in mind the 
character already occupying the slot. 

Two programs are listed which use the character selection 
algorithm, one in BASIC to plot functions and a hybrid 
program in BASIC and machine code to draw pictures on the 
screen. 

Table 2 is a program for plotting any mathematical func- 
tion on the screen and will be described in some detail since 
it contains the routine needed for any plotting in medium 
resolution graphics. 

The subroutine starting at line 1000 is the character 
selection and plotting portion. 

X and Y are the new medium resolution co-ordinates 
relative to screen origin. X can range from —48 to +48 and Y 
from —32 to +32. 


Line 1000 calculates the number of lines down the screen 
and the position across the screen of the standard character 
slot that X and Y fall in. 

Line 1005 calculates the position of the individual 4 
character within the large character slot. 

Line 1006 calculates the binary number of the character 
needed in this slot ignoring the character already there. 

Line 1010 gets the present character in the slot. 

Line 1012 decides the new character to put on the screen 
with reference to the one already there. 

Line 1100 displays it. 

Not strictly necessary in this program, but put in for com- 
pleteness, are lines 1011, 1015 and 1017. These are used if 
the calculated 4 graphics is to be deleted from the character 
that is already on the screen. The choice between sub- 
tracting and adding a character is controlled by flag D. 

The function to be plotted is placed in a subroutine 
starting at line 2000, in this case an ellipse calculation, and 
the dimensions of the ellipse are controlled in lines 45-100. 

POKE 55555,1 in lines 40 and 220 switches to the new 
character set at the start and back to the standard set at the 
end. 


24 Pin DIL plug. PL1 


| 


~ 
rs 


+5V 
GNO 
RESET LINE 


ADDRESS LINE 


Fig. 3. Circuit diagram +5V 
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Oo a0 00° 00. a2 88 00 
00 00 00 
Oo oo 00 
00 00 98 


F090 00 f 
FQ. "00 
FO 00 


Table 1. EPROM program 


Lines 30-40 are a machine code subroutine to fill the 
screen with the zero character, which is a blank in the new 
set. 

This program runs very slowly since it is in BASIC and 
contains long calculations to plot each point but it will give 
an idea of the method used to manipulate the } square 
graphics. Some experimentation with the functions and step 
sizes could prove most interesting. 

In the second program the plotting algorithm is in 
machine code and only returns to BASIC for the option 
menu and instructions. Some examples of the sort of pic- 
tures that can be drawn are shown and have been 
photographed straight off the television screen. 


Fig. 4. Connection of reset line 


(e719 


CONNECT TO 
TRACK HERE 
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Table 2. Plotting program 


L REM ** BASIC MEDIUM RESOLUTION GRAPHICS #4” 
2 REM *#*ea* PLOTTING ALGORITHM **ARRH 

5 0n53259+8%64424 

30 DATA 162,00,138,157,00,208,157,00,209 

31 DATA 157,00,210,157,00,211,232,208,241,96 
33 FORT=565T0583:READA:POKET,A:NEXT 

40 POKEL1,53:POKE12,2:POKE65555, 1:X=USR{(X) 
45 A=20: 8930 

50 FOR TH=0 TO 6.3 STEP «1 

60 GOSUB 2000 

80 COSUB L000 

90 NEXT 

100 A*A+1:B=B-L:IF B=0 THEN 200 

110 GOTU 50 

200 POKE 11,186:POKE 12,255;X=USR(X) 

210 FOR I#l TO 16;PRENT:NEXT 

220 POKE 55555,1:END 

999 REM * SELECT CHARACTER AND PLOT OR UNPLOT 
1000 XP=INT(X/2):¥P=INT(Y/4) 

1005 AD=X-XP*2:YD=Y-YP*4+1 

1006 CH=27( (YD-1)#2+xD) 

1010 SC=PEEK(O+YP*64+XP)} 

TOLL IF De] THEN LOLS 

1012 ST=SC OR CH 

1013 GoTo 1100 

1015 CH=255-CH 

1017 ST=SC AND CH 

1100 POKE O+YP*64+XP,ST 

1500 RETURN 

1999 REM * FUNCTION TO BE PLOTTED: ELLIPSE PERE 
2000 RI=A*A®BAB 

2010 R2=A*A*SIN(TH)*SIN (TH)+B*B*COS (TH) *COS (TH) 
2020 R=SQR(R1/R2) 

2030 YeINT(R*SIN(TH)+.5) 

2040 X=INT(R*COS(TH)+.5) 

2050 RETURN 


3110 PRINT CHR$(187);CHR$(18);" ";CHRS(18); 
3120 PRINT " ";CHRS(18);" ";CHRS(18);" "3CHR9(18);" "5 
3130 PRINT CRR$(18);" ";CHR$(18);" KEY 4” 


10 REM #**# DRAWER [fh BASIC/MACHINE CODE #**”* 
20 REX **4* HAVE YOU PROTECTED MEMORY AT 6500888 
30 GOSUR 5000 


40 PRINT" Prrestrriiitrcst Tritt? 3170 PRINT TAB(23) ;CHRS$(21);CHRS(20) ;CHRS(19) 

50 PRINT" * MEDIUM RESOLUTION * ' 3180 PRINT TAB(21) ;CHR$(21);SPC(2);CHR$(20) ; SPC(2) ;CHRS(19) 
60 PRINT" * * 3185 PRINTTAB(19) ;CHRS (21) ; SPC (4) ;CHRS$(20) ; SPC(4);CHRS(19) 
70 PRINT™ * GRAPHICS DRAWER * 3190 PRINT TAB(8);"KEYS 263 “;CHRS(21);SPC(6);CHRS{20); 

30 PRINT" RRERARAWRRR BAAR RRR 3195 PRINT SPC(6);CHRS(19);" KEYS 244” 

90 PRINT:PRINT: PRINT; PRINT: PRINT 3200 PRINTTAB(24) ;CHR$(20) 

100 PRIKTY By Nigel Climpson 3210 PRINTTAB(22);"KEY 2" 

110 PRIST:PRINT" A 25 sec delay whilst poking machine code" 3212 PRINT” Press any key"; 

199 RES POKE MACHINE CODE 3215 GOSUB 5010:GOSUB 5000:PRINT 

200 M=6528 3220 PRINT“ KEY 5 TO PLOT": PRINT:PRINT 

210 READ AS:IF AS*"LAST” THER 1095 3225 PRINT" KEY 6 TO UNPLOT ": PRINT: PRINT 

22 FOR I=! TO L6:S=ASC(MID$(A$,2*I-12,1))-48 3230 PRINT” KEY 7 TO RETURN TO MENU": PRINT: PRINT 


3235 PRINT” Press any key" 

3247 GOSUB 5010:GOTO 1100 

3249 REM GOOD-BYE 

3250 GOSTB 5000 

3260 PRINT” Thanks for playing.Bye for now Picasso." 
4998 END 

4999 REM CLEAR SCREEN 

5000 FOR [el TO 16:PRINT:NEXT: RETURN 

5009 REM GET CHARACTER FROM KEYBOARD 

5010 POKE 11,186:POKE 12,255:X=USR(X):CH@PEEK(531)-48:RETURN 
6000 DATA ADOOD8A900A89900D09900D 199000299 
6010 DATA OODIC8DOF1 SDB41BAIBOSDBOLBADBIIB 
6020 DATA A97PBDOODFADOODFCIFFFO3I948ADB4IB 
6030 DATA P0O34C321A68C97 FFO47C9OBPFOSSCIEF 
6040 DATA FOS48CSDFFOS6C95FFO34C96FFO39C9AF 
6050 DATA FO3EC99FFO43C9F7FO48C9FBFO4CCOFD 
6060 DATA DOO34CA81AA9008DB51 B203D1 A20C91A 
6070 DATA A9FF8DB51B203D1A20091 A4CAO19CEBO 
6080 DATA 1BCEBLLB4CE5L9CEB11BEERO1B4CE519 
6090 DATA EEBOIBEEBLIB4CE5LOREBI1BCEBOLB4C 
6100 DATA ESLOAOFFBCB41R4CE519A0008CB41 84 
6110 DATA £519A9008DB51B203D1LA4CB51 9ADROLB 
6120 DATA 29018DB21BAD811B29038DB31B80A186D 
6130 DATA B21 RAAA9DLCAEOFFFOO30ADOFS8DB618 
6140 DATA A91085F9A9C88 5FAADBO1B4A1865F985 
6150 DATA F99002E6PAADBI1B4A4AAAA9401865F9 
6160 DATA 85F99002E6FACADOF2A000BIFSAERS1B 
6170 DATA DOO6ODB61B4CASLA4SADBG61B49FFEDRG 
6180 DATA 18682DB61891F960A000B900D099001C 
6190 DATA B900D199001DB900D29900 1ER900D399 
6200 DATA 001 FC8DOESADOODS60AE381 BCEB718D0 
6210 DATA FBCADOFS60A9FFSD0502201F1B201F1B 
6220 DATA AOOO84F9A91CBSFAA93A20FEFFBIPIGA 
6230 DATA 4A44A4A20001BB1P9290F2000184C0E1B 
6240 DATA 186930C93A300318690720EEFF60C8D0 
6250 DATA DCR6PAASPACI20D0D4A9008D050260A9 
6260 DATA 108DB91BAOFFCADOFD88DOFACEBILBDO 


230 'F S29 THEN S=sS-7 

240 T=S®16tS*ASC (MIDS (A$, 2*1,1))=-48:1F S>9 THEN S=S-7 
250 T+T+S:POKRE M,T;T=O:M=H+L:NEXT:COTO 210 

1095 POKE 21000,16 

1100 GOSUB 5000 

ILtO PRINT; PRINT” OPTION MENU": PRINT 

1120 PRINT” 1} Start a new picture.":PRINT 

1130 PRINT" 2) Load a masterpiece from tape.":PRINT 
Lt40 PRINT" 3) Save present picture to tape.":PRINT 
1150 PRINT" 4) Change spéed of cursor.”:PRINT 
1160 PRINT" 5) Display instructions.":PRINT 
Liv PRINT" 6) Ext{t from progtamme."; PRINT 

LLdO GasuB 5010 

(190 ON CH GNTO 2000,2250,2500,2750, 3000 ,3250 

2000 POKE L1,128:POKE 12,25:X=USR(X) 

2010 GOTO I100 

2249 REM LOAD FROM TAPE 

2250 COSUB 5000 

2260 PRINT"TURN ON TAPE RECORDER IN LOAD MODE" 

2270 POKE [t,50:POKE 12,27:XsUSR(X} 

22860 GOTO 1100 

2499 REM SAVE TO TAPE 

2500 GOSsUB 5000 

2510 PRINT"TURN ON TAPE RECORDER EK SAVE MODE" 

2520 POKE 11,213:POKE 12,26:X=USR(X) 

2530 GOTO 1100 

2749 REM CHANGE SPfEFD 

2750 GOSUB 5000 

2760 PRINT"ENTER CURSOR SPERD (1-9)"; 

2770 GOSUB 500 

2780 PRINTCH 

2790 POKE 7096,CH*S+1 

2800 POKE 11,131;POKE 12,27:X=USR(X} 

2510 COTO 1100 

2999 REM DISPLAY INSTRUCTIONS 

3000 GOSUB 5000 

3010 PRINT’ The cursor 1s moved in the following manner":PRINT 


3020 PRINT” KEY 1" 6270 DATA P560A9FF8D0302A90085F9A9LCBSFAAD 

* 3030 PRINT TAR(24);CHRS(16) 6280 DATA OO20BAFFC93AD0F920E EFF 20BAFF2067 
3040 PRINT TAB(8); “KEYS 1&3 ";CHR${23) ;SPC(6) ;CHRS(16); 6290 DATA 1BOAOAOAOABDBA1820BAFF206718186D 

- 3050 PRINT SPC(6);CHRS$(17);" KEYS 1&4" 6300 DATA BA1B91F94C731B20EEFFC9419002E907 


6310 DATA 290F60C8DODSE6FAASFACSZ0N0CDA900 


3060 PRINT TAB(19) ;CHRS(23) ; SPC(4) ;CHRS (16) ; SPC(4) ;CHRS(17) 
6320 DATA 8D0302A000AD00D889001C9900D0B900 


3070 PRINTTAB(21) ;CHRS(23) ;SPC(2);CHRS(16) 5 SPC(2) ;CHRS$(17) 


3080 PRINT TAB(23);CHRS (23) ;CHRS (16) ;CHRS (17) 6330 DATA 1D9900D189001£9900D2B9001F9900D3 
MIO PRINT TAB(S); "KEY 3 "3CHR$(22);" ";CHR$(22);" "3CHRS(22); 6340 DATA C8DOF5A9004C95190DF005 20F9535441 
F100 PRINT ";CHRS(22);" ";CHRS(22);" ";CHR$(22);" “3CHRS(22);3 6350 DATA LAST 


‘ Table 3. Drawer in M/C and BASIC 


Note to CEGMON users: In line 6280 change two occurrences of BAFF to 
In the Plotting Algorithm program tine 200 will 46FB 

need to read: In line 6290 change BAFF to 46FB 

200 POKE 11,70:POKE 12,251 >X=USR(X) ; /f your character generator has been supplied as an 
In the Graphics Drawer program line 5010 will be: EPROM, then cut the track joining pin 18 on IC1 and IC2, 

5010 POKE 11,70:POKE 12,251:X—USR(X): leaving 1C2 connected to pin 9 of the 7474. Connect pin 18 

CH=PEEK(533)—48:RETURN of ICT to pin 8 of the 7474. 
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Fig. 5. Printed circuit layout Fig. 6. Component overlay Fig. 7. Position of PL1 
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The program was originally intended for joy-stick control 
which explains the rather clumsy cursor movement keys, but 
on the standard keyboard | do not think that there are any 
better options. 

The subroutine at line 5000 is to clear the screen and can 
be substituted by a more rapid routine if available. 

To sum up then, this is a method of implementing jth 
square graphics in a simple and non-destructive way. This 
system works equally well with the Superboard || but re- 


FREE! READERS’ ADVERTISEMENT SERVICE 


Baca 


. os 


quires a differently encoded EPROM since for reasons best 
known to the manufacturers, the wiring between the charay 
ter generator and the data serialiser is slightly differentin we 
two machines. The Superboard requires each character row 
to be encoded in reverse. The software illustrated here will 
also have to be adjusted. 

Thanks are due to the author's colleagues Dr. J. Ogle and 
D. Hazelden for ideas on the hardware and software of this 
project. 


RULES 

Maximum of 16 words plus address and/or phome no. Privane ad 
vertisers only (trade of business ads. can be placed in our classfiert 
columns}. Items related to electronics onty No computer softuvare 


PE cannot accept responsibility for the accuracy of ads. or for anny 
transaction arising between readers as a result of a free ac, We 
reserve the right 10 refuse advertisements Fach ad must be acim 
panied by a valid date corner 


PRACTICAL Electronics one to December 81 
offers, R&T servicing Vol 1-6 £10. Callers only. 
L. Marks, 14 Avenue Road, Kingston, Surrey. 
ACORN Atom 12K RAM 8K BASIC £155, 
Portable music synthesiser-piano. Harpsichord, 
Brass, Strings, etc., £200, Don Pearson, 41 Or- 
monde Avenue, Chichester, Sussex. Tel: 0243 
789748 or 943632 after 7 pm. 

PRINTER and keyboard data dynamics 
ASRS390, complete with stand and paper, £99. 
S. L. Ross, 44 Premier Avenue, Grays, Essex 
AM16 2SD. 

OSCILLOSCOPE single beam 5 inch screen 
Heathkit labscope model 10--12U suit young 


enthusiast. £18 only. A. R. Wieczorek, 11 Far-’ 


sands, Oakley, Bedford. Tel: Oakley 3850. 

I WISH to fit floppy disc drive to Superboard II. 
If anyone has done this contact: S. N. Hobson, 3 
Church Close, Lindal, Ulverston, Cumbria LA12 
OLs. 


— — — _-_ — —— Sosa — = —_— — —— — —= — — —— see — eee —— em —s 
Please publish the following smail ad, FREE in the next available 
issue. |am not a dealer in electronics or associated equipment. 


no, Maximum of 16 words plus address. 


COUPON VALID FOR POSTING BEFORE 8 APRIL, 


1982. (One month later for overseas readers.) 


SEND TO: PE BAZAAR, PRACTICAL ELECTRONICS, WESTOVER 
HOUSE, WEST QUAY ROAD, POOLE, DORSET BH15 1JG. 


For readers who don't want to damage the issue send a photostat or copy of the coupon (filled in of course) with a cut-out valid “date corner” 
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Please read the RULES then write your advertisement here— 
one word to each box. Then add your name, address and/or phone 


Advertise your spare parts, test gear, tools, computers, printers, instruments, synthesisers, 
organs, books, etc., FREE. Yes, we will accept adverts from readers, VOT TRADE. ona one 
off basis to be published in the first available issue, Not only can you advertise parts for sale 
but your wanted or swap ad. will also be acceptable. The rules are straightforward but please 
read them and make sure you send in a valid “date corner’ cut from the issue. 

If you have a few components, a Compukit or a computer organ we can help sell them for 
you. We reserve the right not to publish anything unacceptable to us or any ad. we believe is 
from a trader or anyone running a business involved in electronics; it's a private readers 
only service. We cannot accept ads. for computer software. 


PLEASE NOTE: Due to the postal problems associated with the rail strikes, we have orily 
received a few ads, at time of going to press. We expect to publish a larger number next 
month. 


WANTED WW2Z radios—38, 18, 19 sets, 
R1155 etc. Cash or swap Hitachi 19 inch colour 
TV. T.E.D. Levison, Bristol 681956. 


SHARP MZ80K, 48K extended BASIC, many 
games, one year old, as new condition E330. Mr 
P.J. Keen, Cranfield’, 37 Ivy Lane, Macclesfield. 
0625-22649. 


BLOCK CAPITALS PLEASE 


i Hilae month, which represents the final part of the Robots 
series of articles, we look at the software and final 
assembly procedures. 


SOFTWARE DESCRIPTION 
Here are brief notes on some aspects of the control 
software for the robot. 


Decoding the keyboard data via an interrupt routine 

The clock pulses from the keyboard decoder are fed to one 
of the PIA’s interrupt inputs. Each time an interrupt occurs, 
the new data bit from the keyboard decoder is read and shif- 
ted into a temporary data store by the software. When 56 
bits have been received, the micro’s internal button status 
bytes are updated. Synchronisation with the transmitted 
sequence is assured by resetting the bit count when a ‘start’ 
bit is decoded by the keyboard decoder. See Fig. 6.1a. 


Jump node subroutine 

To make button command controlled jumps from one part 
of the program to another easy to modify and expand, a 
special subroutine was written. This is entered with the X 
register pointing to the start of a particular jump table (Fig. 
6.1c). If any of the listed button states are found, then the 
matched jump is made, otherwise the subroutine returns 
control to the part of the software it was called from. See 
Figs. 6.1b and 6.1c. 


Servoing and deadband 

On replay, the control of the robot to follow the stored 
data consists of a simple servo loop with a deadband, i.e. if 
the measured position is greater than the desired position 
plus the deadband, then the minus solenoid is activated. 


i.e. MP > DP+DB -—— —-—SOL ON 
also MP<DP =—— +SOL ON 
and DP<MP<DP + DB -— BOTH OFF 


As soon as an axis reaches the correct position, its ap- 
propriate solenoids are switched off. When all solenoids 
have reached their correct position, the software fetches the 
next position down from the sequence memory, and the 
process continues. 


ROBOTS 


PART & 


" RICHARD BECKER - TIM ORR 
Ss RICHARD MONKHOUSE 


A full source listing (with comments!) of the control 
software is available from Powertran. 


KITS 


Constructor's Note 

Complete kit of parts for this project can be obtained from 
Powertran Cybernetics, Portway industrial Estate, Andover, 
Hants SP10 3WN. ¢ Andover (0264) 64455. 


Prices are as follows .. . 


Genesis M101 4 axis model (excluding wheel base) £295.00 
Genesis M101 5 axis model (excluding wheel base) £345.00 
Genesis M101 wheel base £79.00 
Genesis P10] 4 axis model £450.00 
Genesis P101 6 axis model £545.00 
Genesis S101 4 axis model £355.00 
Genesis S101 5 axis model £405.00 
Position detector coil set for M101, S101 4 axis models £15.00 
Position detector coil set for M101, S1O1I 5 axis models £19.00 
Position detector coil set for P1O1 4 axis model £15.00 
Position detector coil set for P101 6 axis model £24.00 


Position detector board for M101, S101 4,5 axis models £6.50 
Position detector board for P101 4,6 axis models £7.50 
Motor drive board for M101 wheel base 

(2 required per machine) 

Control electronics for M101 (microprocessor board, 
interface board, display board and mounting 
bracket) 

Processor box for S101, P101 (microprocessor board, 
interface board, display board, power supply, 
interface cables, conduit, cabinet) 

Parts for RS232C interface (fits on microprocessor 
board) £14.50 

Hand held controller box for M101 (includes 


£11.50 


£135.00 


£175.00 


infra red transmitter and rechargeable battery) £47.00 
Hand held controller box for S101 £33.00 
Hand held controller box for P101 £33.50 


All prices subject to 15% V.A.T. 


Fig. 6.1a. Interrupt Service Routines 


eg Nope FIXSTACK 
*GET KEY AND EXTERNAL DATA cic “eee SCF ALL SOLENOIDS OFF 
KBEX JSR BUSIN LDS itos MAKEMATCHED JUMP} 
DAS ARE JSR SOLOFF 
IMP OX” 


AND B HooM 111111 NODE2 _siRTS 


STAB PIABD ga ; 
re ‘i PIAAD 2) «GET DATA *TEST PARTICULAR BUTTON BYTE FOR 
aes *MATCH AGAINST TABLE ENTRY 
ORAB =—- #1000000 TSTBUT  STX TEMPX2 
STAB PIABD Loe 4 BUTNS 
JSR BUSOUT 158 RDDAX 
~~ A LDA A 0, X 
LDX TEMPX2 
© *TRANSFER/CHECK BUTTON DATA Sea Bo te 
| TRNFER LDAB 7 
: oe oink oe St 
LDX 4LBUTNS ADDAX STX ‘ TEMPX1 
a rine ADDA _TEMPXI+1 
re STAA TEMPX1+1 
4 ADC B TEMPX1 
© *INTERRUPT SERVICE ROUTINE ee 
© INTSER JSR KBEX GET DATA AND CLEAR era 
INTERRUPT 
STAA KBEXD Fig. 6.1c. Jump Node Tables 
ANDA —- #% 09000010 GET START BIT 6 
BNE INTI LOW MEANS START JUMP TABLES 
LDAA 456 INITIALISE BIT COUNT INITIAL COMMAND NODE 
STAA BITCNT 
; CLR BTRFLG CLEAR ALL READY FLAG eae ist cals ned oer a 
g INT! LDAA =—s- KBEXD F824 00 10 FDB $0010, EDIT 
e RORA F828 02 08 FDB $0208, CLRMEM 
ROL BTS6 F82C 0020 FDB $9020, RPTP 
ROL BTS5 F830 0040 FDB $0040, PLAY 
ROL BTS4 F834 0120 FDB $0120, MCOM 
ROL BTS3- F838 6280 FDB $0280, MOCTRL 
ROL BTS2 F83C FF FCB $FF 
ROL BTS 
ROL BTSO SHIFT DATA IN *PLAYBACK CONTROL NODE 
DEC BITCNT F83D 0019  JT2 FDB $0019, EDIT 
tet ALLDON F841 0129 FDB $9120, MCOM 
F845 0149 FDB $0140, PAUSE 
ALLDON LDAA BTRFLG F849 0040 FDB $9040, PLAY 
BNE INT2 F84D 6020 FDB $902, RPTP 
INC A F851 FF FCB $FF 
STAA BTRFLG SET READY FLAG 
JSR TRNFER *EDIT CONTROL NODE 
= INT2 RTI F852 01 04 JT3 FDB $0194, STEPP 
F856 00 04 FDB $0004, STEPM 
*INTERRUPT VECTOR F85A 01290 FDB $0120. MCOM 
ORG nad F8 F85E 00 08 FDB $0008, WAIT 
FDB INTSER F862 #1 a FDB $0108, INSERT 
F866 OI 1 FDB $0110, DELETE 
*RESTART VECTOR — F86A 0020 FDB $9920, RPTP 
ORG F - F86E 9040 FDB $0040, PLAY 
FDB STAR F872 00 10 FDB $9010, EDIT 
END START F876 $249 FDB $0240, SLOW 
F87A FF FCB SFF 
Fig. 6.1b. Jump Node Subroutine , 
PAUSE WAIT NODE 
*SEARCH JUMP TABLE POINTED TO BY F87B0140 JT4 FDB $0149, PAUSE2 
*X AND JUMP IF NECESSARY F87F 0010 FDB $0010, EDIT 
NODE LDAA 9. X F883 9120 FDB $0129, MCOM 
CMP A 4$FF END OF CURRENT TABLE? £997 99 49 FDB $0040, PLAY 
BEQ NODE2 F88B 0 20 FDB $0020, RPTP 
JSR TSTBUT F88F FF FCB $FF 
BEQ NODE3 HAVE WE GOT A MATCH? 
INX NO *MOTOR CONTROL NODE 
INX F899 0120 JTS FDB $0120, MCOM 


INX F894 FF FCB $FF 


The plumbing of the sole+ 
noid operated valves of 
GENESIS P101 


Processor Box showing Interface Board, Processor 
Board, Data Display Board (mounted vertically next to 
switch), power supplies for electronics and hydraulic 
pump. The signals to and from the robot are carried in 
2 flexible conduits. 


CONSTRUCTION OF THE ROBOTS 

Despite the very large number of components making up 
each of the Genesis range of robots, construction is very 
straightforward, requiring no tools other than the screw- 
drivers and spanners found in most constructors’ tool boxes. 
For convenience, in both packing and assembly, each kit is 
divided into a number of packs, each containing the parts for 
one section only of the machine together with its fixing com- 
ponents, so there’s no chance of fitting the parts incorrectly. 
All details of assembly are covered in the handbook supplied 
with the kit. The prospect of assembling an hydraulic system 
may seem daunting, but with the components designed for 
these machines, no blowlamps, wrenches or similar tools of 
the plumbing trade are required. The fixed pipework is 8mm 
diameter flexible, clear polythene tube and the pipework on 


the arms is 5mm and 6mm flexible, clear nylon tube. The _ 


tube, which can be cut with scissors, is terminated with 
screw-on fittings (Figs. 6.2 and 6.3). The fittings which 
screw into the hydraulic cylinders are sealed with nylon 
washers whilst the larger fittings as used on the solenoid 
operated valves and non-return valve have tapered threads 
which are sealed by wrapping about 5 turns thin PTFE tape 
round them before screwing in. 

After filling with oil, operation of the robots can be 
checked by applying 12V to the solenoids, either directly or 
via the Direct Solenoid Controller Board. 
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Position Detector Board 
fitted to side panel of 
GENESIS P101 


Pa reecirst i 


More of the hydraulics of GENESIS P101 


POWER-UP, TESTING AND 
CALIBRATION 

There are several electronic units that comprise the robot 
system, and they are in some respects interdependent. That 
is, it will be difficult to test the boards in isolation, they have 
to be tested as a system. Wire up the interface board and the 
processor board (Tables 6.1—6.6). Do not insert any of the 
integrated circuits, other than the voltage regulators, which 
aré soldered in anyway. Unplug index plugs PL2, 3, 5, 8, 9. 
Power-up the unit and test the supply rails. Check that you 
have two lots of +5V, a +12V rail {approximate} and a -9V 
rail. Refer to the circuit diagram of the interface board for 
these voltages. There should be very little current drain and 
so none of the components should be getting hot! Turn off 
the power and insert all i.c.s up to number 1C7 on the inter- 
face board. Recheck the power supply rails. Turn off, and in- 
sert the rest of the i.c.s except 1C21. Turn on and recheck the 
power supply rails. If everything is okay then the interface 
board has been safely powered up. There are a few things 
that can now be tested. IC5 pin 8, should be a low distortion 
sinewave of about 4Vpp amplitude, 100Hz frequency. The 
same sinewave will appear at IC6 pin 4 which is the power 
driver i.c. Pin 7 of IC5 is a stable voltage reference of +2-4V. 

Now insert the i.c.s on the processor board. Power-up and 
test the supply rails. The heat sink on the interface board 
(+5V rails) will now begin to warm up but it should never 
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Fig. 6.2. Pipe fitting used 
for connecting to solenoid 
operating valve 
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DIN Sktpin Signal 
+12V 
+5V 


GND 


DATA INPUT 


Table 6.2. infra-red data link (Mobile only) 


Molex plug Receiver 
Signal 
+12V 
+5V 
GND 
—9V 
DATA 


Table 6.3. Display Board wiring 
Molex plug Display Board 


PIPE SEALED ON» 


Fig. 6.4. Processor Box PSU wiring 


Switch 


Destination 
Solenoid common 


TPI 


TO NEARE: RFi 
MO He PILAR ITE or 


+Vcc 


+ Vcc (bridge rectifier or battery) + Vcc 


OV (bridge rectifier or battery) 


$3+ 
$3-— 
S4+ 
$4— 
S5+ 
S5— 
s1— 
S2+ 
S2- 


GND 

SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 


M13—4L, M13-4R Motor board 
M13-2L Motor board 
M13-—1L, M13-—1R Motor board 
M13-—5L Motor board 
M13-2R Motor board 
M13-5R Motor board 


SO+ 
s¢- 
S1+ 


GND (MOBILE ONLY) 

BL (MOBILE ONLY B Left) 
STOP left and right 

AL (MOBILE ONLY A Left) 
BR (MOBILE ONLY B Right) 
AR (MOBILE ONLY A Right) 


SOLENOID VALVE 
SOLENOID VALVE 
SOLENOID VALVE 


No. 
PL5-9 
PL5-3 
PL5-10 
PL5-—7 
PLS5-5 
PL5-6 
PL5-1 
PL5-8 
PL5—2 
PL5—-4 


OBnNOnARWNH— 


10 


Signal 
DA3 
DA® 
GND 
DA2 
DA1 
DAS 
+5V 
DA4 
DA7 
DA6 


Table 6.4. Baud rate wiring 


Molex plug 
No. 

PL11-1 
PL11-2 
PL11-3 
PL11-4 
PL11-5 
PL11-6. 
PL11-7 
PL11-8 
PL11-9 
PL11-10° 


Switch Contact Signal 


9600 
4800 
2400 
1200 


RPD pin No, 20 


RPD pin No. 22 
RPD pin No. 23 


RPD pin No. 24 
RPD pin No. 21 
RPD pin No. 17 
RPD pin No. 16 


RPD pin No. 18 
RPD pin No. 19 


ape Table 6.6. RS232 


600 ie 
300 — 


select 


Detector coil 4 


Detector coil 2 
Detector coil 1 


Detector coil 0 
Detector coil 3 
+12V 

—9V 


osc 
GND 
GND 
‘6’ spare analogue i/p 
‘7’ spare analogue i/p 
‘8’ spare analogue V/p 


DIN skt pin 
3 


2 

5 

4 

1 
centre 


Table 6.5. Interface 
Board wiring 


240° DIN Socket 
(6 Pin) 


— 


Signal 

GND 

cTs 

AXD 

RTS 

TxD 

RS232 Enable 


become too hot to touch. The CMOS battery back-up will 
eventually charge up from 3-6V to 4-OV, but this may take 
an hour or so. A few things can be tested. The micro- 
processor should be generating a clock. Test IC1 pin 37;.a 
1MHz TTL level square wave should be generated. If the 
RS232 interface parts are fitted then the Baud rate 
generator can be tested. Test the wiper of the Baud rate 
selector switch. A TTL level squarewave at 16 times the 
Baud frequency will be seen. Next connect the position 
detector board into the system via molex connectors M8 and 
M9 on the interface board. There are 3 tags on the position 
detector coils. The braid of the screened cable goes to the 
common tag. As the coils are bifilar wound it does not 
matter which coil is the primary and which the secondary. 
Test the supply rails for a safe power-up and check for out- 
puts which will be 100Hz sinewaves. The sinewave level will 
alter as the extension of the respective hydraulic actuator is 
changed, Next plug in the display board (molex connector 
M5). Upon power-up the bleeper will bleep several times. 
This will indicate that the program is to some extent 
operative. Pressing the Reset button on the processor board 
will repeat this event. Again recheck the supply rails. The 
next section to be tested is the Remote Control Unit. This 
will enable you to manipulate the robot and also to calibrate 
the presets in the system. There are two types of control 
unit: one is an infra-red device and the other is connected via 
a wire link. The infra-red unit has two analogue channels and 
an infra-red driver circuit, and is only intended for use with 
the M101 robot. All the test waveforms are shown in the 
timing diagram. Adjust VR1 for a clock frequency of 2KHz 
(I1C10 pin 3), Presets VR2 to VR5 are only included on the 
M101 unit. Adjust VR2 so that the ramp waveform seen at 
IC8 pin 14 reaches a maximum of 2-4V. In fact, check that 
the Vref voltage js +2-4V. Put the steering pot (VR7) in its 
central position and adjust VR5 so that the potential on the 
wiper of VR7 is +1-2V. Repeat the procedure for VR3, IC8 
pin 1, VR4 and VR6. These two circuits are both analogue to 
digital converters. VR6 and VR7 should produce full range 
changes in their output codes. This can be seen by monitor- 
ing the Q outputs of IC9 pins 2 and 12. 


SYNC PERIOD —————o 
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Fig. 6.5. Interface Board. Data decoding 


INFRA-RED RECEIVER 

Next the infra-red receiver, which is only used on the 
M101 unit is to be tested. Plug in the unit (molex PL7) and 
test the power supply rails. Check that the voltage regulator 
on the infra-red board is working. Check that the potential 
between the +12V rail and the emitter of T1 is 15V. Turn on 
the infra-red transmitter and point it at the receiver, using a 
separation of about three feet. You will be able to see the 
received data at [C1 pin 8 and IC2 pin 7. This data is then 
squared up by the comparator IC2 pins 1, 2, 3. Look at IC2 
pin 1 and adjust VR1 so that nice clean waveforms are seen. 
Now move the transmitter away to a distance of 12 feet and 
readjust VR1 for the best output. The l.e.d. DS will indicate 
that data is being received. You can use this as an indication 
of data being received. If you adjust VR1 so that it is too sen- 
sitive then the receiver will pick up noise and so generate 
erroneous commands. If you make it too insensitive, then 
the operating range will be limited. Optimum operation is at 
about twelve feet. Now that the manual control system is 
working the system can be tested. Connect the solenoids to 
the interface board via molex connectors PL2, PL3, plug in 
1C21 and power-up. For the M101 unit do not connect the 


. motor contro! molex's PL13 as this may result in the robot 


dashing off and destroying itself! Upon power-up the robot 
arm may move which will indicate that there is life in the 
beast. Try out the manual control unit. Press SEQ+ a few 


‘times. The display should count up. SEQ— should make it 


count down, If nothing happens then test that the data is be- 
ing received correctly, Fig. 6.5. Once this is working press 
EDIT on the control unit. The record l.e.d. on the display 
board will turn on and a bleep will be heard. Now you can 
directly manipulate the robot arm. Try moving the arm in all 
its axes. If nothing happens ask the following questions: 

Is there any hydraulic pressure? 

Can you hear the solenoid valves'clicking on and off? 

Is the common rail connected to the solenoids? 

Do any control voltages appear at the solenoid drivers 
inputs (IC15 to 18, of the interface board)? 

Do these voltages appear at the drivers output? 

Are the drivers red hot? 


DETECTOR CALIBRATION 
When the arm actions are working it is then time to 
calibrate the detector circuits. Measure the voltage on pin 9 


‘of the ADC chip (IC20). It should be +1-:25V. The input 


range of the ADC should be twice this; that is OV to +2-5V. 
Look at IC7A pin 44 and fully extend and then retract axis 0. 
The voltage at this point should move. Move the axis so that 
the voltage is at its most negative. Adjust VR2A so that the 
voltage is OV. Now move the axis to its other extreme and 
adjust VR1A so that the voltage is +2-5V. Now return to the 
OV end and readjust VR2A for an output voltage of —10mvV, 
and then return to the +2-5V end and readjust VR1A for an 
output voltage of +2-51V. Now as the axis is moved, the 
position feedback voltage will change from —O-01V to 
+2-51V. Repeat this calibration process for all the other 
axes which have position feedback. The record mode can 
now be tested. Clear all memory locations. Enter EDIT mode. 
Move the robot arm to a position, Press INSERT. A bleep will 
be heard. Move the arm to another position, and press IN- 
SERT. This may be repeated until all 32 memory locations 
have been used up. When 24 have been used the memory 
full lamp will come on. When the sequence is complete, 
press the PLAY button. The robot will then step through the 
recording. The PLAY lamp will also come on. Press LOOP 
and the robot will repeat the sequence continuously. To use 
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Fig. 6.6. Mark-space modulation chart. One of 
four quadrants (repeated symmetrically) Signal A 
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Fig. 6.7. RS232 lead. Note: The robot receives data on 
the RXD line, and transmits on the TXD line. It may be 
necessary to swap these two wires if your unit works 
the other way round 


an external computer to control the robot, make up a lead as 
shown in Fig. 6.7. Plugging this in automatically puts the 
processor into RS232 mode. 

When testing the motor control (M101 version only), jack 
the robot up in the air on blocks—you don't want the thing 
zooming off leaving a trail of destruction! Plug in the molex 
connectors {PL13) and turn on the power. Press MOTOR on 
the control unit. All three indicator l.e.d.s should turn on and 
the motors may start to rotate, this being determined by the 
speed and direction controls on the control unit. Centre the 
steering control and move the direction control. This should 
make the robot move forwards and backwards. There are 
three velocities which are obtained by using mark-space 
modulation. Steering is also obtained by using differential 
mark-space modulation, Fig. 6.6. Turn off the infra-red 
transmitter and the motors should stop. This is caused by 
the motor stop circuit I|C2 pin 3 on the interface board which 
stops the robot when it travels out of control range. 


THE MACROCHIP (page 28) 
Did you fall for it? Puchemm & Long! Just remember, it is our April 
issue so please don’t ring us for more details like BBC Wales did the 
last time we published on April Fool. 

Thanks to our reader lain James for sending this in. 


FOOLED AGAIN! (page 14) 

You may have noticed that PROLAFOIL is an anagram of a par- 
ticularly seasonal phrase—try reading the name and address of the 
company backwards. 
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HE American Federal Trade Commis- 

sion once asserted that a certain inven- 
tor's claim that his instrument was an 
“organ” and that it could produce an “in- 
finite number” of tone combinations was 
questionable. 

The inventor, a quiet person who nor- 
mally kept out of the limelight, decided to 
contest the government. The Trade Com- 
mission decided on an impartial panel 
which would listen to both an expensive 
pipe organ and the electric organ in ques- 
tion to see whether they could detect any 
difference. Both players were hidden from 
view and the speaker cabinets were con- 
cealed among the organ pipes in the 
Rockefeller Chapel, University of Chicago. 

The jurors heard a number of test pieces 
played on these instruments and their 
answers were wrong in 10 cases out of 30. 
The organ's inventor was vindicated: it had 
been accepted as a true musical instru- 
ment. The Commission decided that the 
electro-mechanical device could be termed 
an organ but the company concerned 
should desist from claiming an infinite num- 
ber of tones — as it could only produce 
253,000,000! 


THE ORGAN MAN 

The year was 1937 and the inventor was 
Laurens Hammond. It was probably a turn- 
ing point for electronic music (though Ham- 
mond called them electric organs) and was 
an enormous achievement in many ways, 
especially considering amplifier and 
speaker systems of the day. 

Very few people have been responsible 
for creating an industry: George Eastman 
and Henry Ford are examples in other fields 
but undoubtedly Laurens Hammond laid 
the keel for the electronic music industry 
we have today. Born in 1895, he took an 
interest in engineering from an early age. 
He proposed a method of automatic 
transmission to the Renault Motor Co. 
when 14 years old and graduated from Cor- 
nell University with a degree in mechanical 
engineering in 1916. He served with the 
American Expeditionary Force in the First 
World War, acting as interpreter to the 
Commander, General Pershing. 

Back in civilian life, Hammond became 
chief engineer to a marine engine concern 
but worked on his own ideas privately. Ap- 
propriately enough, his mother's maiden 
name was Idea Strong. His first success, 
a ‘tickless clock’, provided money enough 
to set himself up in business. 
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MOTOR 


His mind turned to making a motor that 
would revolve in phase with the 60Hz sup- 
ply: having succeeded, he found that a 
patent had been filed elsewhere. Even so, 
he discovered an application for his small, 
efficient motor and applied for his first pa- 
tent — a three-dimensional movie system. 
Public interest was intense but only for a 
short period, despite his simplifying the 
method by using red and green spectacles 
{anaglyph principle). 

Another early idea was a ‘power pack’ for 
operating dry battery receivers from the a.c. 
supply. This project went well — until com- 
plaints started to flood in that the conver- 
tors were exploding and throwing acid over 
furniture and carpets! He was next to con- 
centrate on perfecting a mains-driven elec- 
tric clock and in 1928 formed the Ham- 
mond Clock Company. Profits soared over 
three years but the Depression saw not 
only his competitors going out of business 
but his own clocks being given away as a 
promotion for Wrigley’s chewing gum. 

Determined to survive, he produced a 
device for shuffling playing cards into four 
heaps: built into a bridge table, it was 
priced at $25 but even at this level was dif- 
ficult to sell when money was scarce. 

Because of his connections with the 
cinema, he noted the revival of interest in 
the pipe organ. Used for accompanying the 
films of the day, cinema organs grew in 
complexity as more and more effects were 
required for silent movies. The quest for 
larger instruments culminated in the mam- 
moth organ in the Convention Hall, Atlantic 
City: installed in 1932, it had seven 
manuals, over 1200 stops and 32882 
pipes. 


FLUTE 

Surely, the organ was a product that 
could benefit from his synchronous motor, 
he reasoned. As a child, Hammond had 
seen the Teleharmonium (the first complex- 
tone generator), knew its principles and 
was determined to build a smaller and 
highly reliable instrument. After lengthy ex- 
perimentation, he managed to produce a 
flute tone by using his motor to drive a con- 
toured steel wheel in front of a permanent 
magnet. 

Like those before him, he had produced 
an electrical waveform but he had also 
found out how it could be converted to a 
musical sound: the tiny current from a 


winding on the magnet was fed into a radio 
amplifier (the valve by now being well es- 
tablished). The very next day, he and his 
team began to explore the possibilities of 
conventional musical tones by electric syn- 
thesis. 

Trial and error convinced him that 91 
tone wheels were sufficient to produce all 
the musical sounds familiar to the ear. 
Accurate gearing had to be evolved for 
the twelfth-root of two ratios between 
tonewhee!l shafts but this was not a par- 
ticularly difficult task for a clock company. 
An old piano keyboard was wired so that 
partials could be keyed with fundamentals 
— a veritable cat's cradle! Hammond's 
concept of an invention was coloured by his 
experience as a manufacturer: the product 
had to be rugged. The eventual solution 
was to key nine pitches and allow the 
player to mix these as he wished. 


TRAILBLAZER 

The patent for Model A was filed in 1934 
and the instrument first available early in 
1935. Many famous musicians bought the 
Model A, priced at $1250: though small 
compared with a pipe organ, the cost was 
three times that of a Plymouth car in 1935, 
The Model B was produced in 1936 
(merely a change in cabinet styling) and it 
was the claims for this organ that led to the 
story heading this article. Because very few 
organs from other origins existed at the 
time, the Hammond Organ was by now a 
household word for a new and exciting ex- 
perience in music. 

Harmonic synthesis methods were used 
from the earliest Hammonds but the first 
purely electronic synthesiser was produced 
in 1939 — the Novachord. Another idea 
from the fertile mind of Laurens Hammond, 
this six-octave keyboard instrument was 
capable of producing woodwind, brass, 
plucked and bowed strings, piano and 
organ tones. Based on master oscillator and 
divider strings with a wide range of en- 
velope control and harmonic content, the 
Novachord was extremely popular in the 
field of broadcasting at the time. 

His next instrument appeared in 1940. 
This was the Hammond Solovox, with a 
three-octave keyboard (capable of six oc- 
taves) designed to supplement the piano. 
Small dance bands used these instruments, 
attached below the piano keyboard, to add 
extra solo voices {of which it had 12) to the 
ensemble. 

Ouring the war years, the company 
produced large numbers of organs for the 
allied services and was also designing and 
manufacturing flight control systems, 
gyroscopes, light and infra-red sensing 
equipment and aerial cameras. 

The few commercial organs available at 
the time had not been designed for use in 
the home as a first priority. Wartime ser- 
vicemen had developed a taste for the 
Hammond, so the company decided to in- 
troduce the very first home spinet model in 
1949 — the first of the M Series, Ethel 
Smith was among the many famous in- 
strumentalists who helped to popularise 
these small, seif-contained models. Their 
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great success prompted other manufac- 
turers to follow suit. 

By 1953 organs had outstripped clock 
manufacture, so the name was changed to 
the Hammond Organ Company. Laurens 
Hammond was determined to maintain his 
lead in the field and expanded his engineer- 
ing staff. New instruments continued to 
make their appearance, percussion being 
introduced on Models. B-3, C--3 and the M 
Series spinets. A self-contained console 
model, A-100, dispensed with the PR—40 
tone cabinet required by earlier console 
organs. Model RT, a full concert instrument, 
was introduced and had an unique pedal 
solo system combining the synthesis 
methods used in the Novachord and 
Solovox. 

The energetic founder retired in 1960, 
leaving others to continue the concern to 
which he had given so much impetus. 


THE CHIP 


Theatre organ sounds with an ultra- 
modern pedestal console were introduced 
with the X-66 in 1965. The X-77 was 
produced in recognition of the influence of 
jazz organists: essentially this was a new 
version of the popular B-3 but with extra 
tonal facilities and power output. 

The beginning of the company’s 
watershed was in 1967, when the J—Series 
all transistor organs first appeared: these 
were the first all-electronic tab-controlled 
Hammonds. The Piper Autochord made its 
debut in 1970 as the first automatic 
chording instrument: the circuitry provided 
the bass line so no pedals were fitted. 

LSI circuitry was first incorporated in the 
Phoenix organ in 1972. This was a tab- 
controlled organ but later that year the 
Concorde became the first LSI/drawbar in- 


strument. Many Hammond enthusiasts 
averred that nothing would ever equal the 
sound from tonewheel generators although 
| was impressed when | heard this organ at 
its presentation concert. 

The company had to march with the 
times — the call for greater portability and 
consideration of the steeply rising costs of 
precision engineering. In turning from 
tonewheels to LSI, the company had 
created its own challenge: it handled that 
situation with flair, as subsequent models 
have proved. : 

No doubt Laurens Hammond was also 
pleased that this radical changeover had 
been so successful as this happened a year 
before his death in 1973. He left behind 
him a massive international industry, part of 
which bears his name and has continued in 
his inventive vein with the success and 
prestige it has always merited. 


Readout... 


Calling Members 


Sir—Congratulations on your excellent stand 
at ‘Breadboard 81’, and I am only sorry that 
your fascinating Robot was not handing out 
B.A.E.C, forms, so obviously it was not 
programmed correctly! 

I would appreciate it if you could mention 
in your very popular magazine the following 
B.A.E.C. members, as unfortunately their ad- 
dresses have been mislaid, and I am holding 
for them a complete set of the B.A.E.C. 982 
Newsletter. 


O. Josephs (BE 81544) 
R. P. Horne (BE 81546) 
J. R. Woods {BE 81548) 
A. Brookman (BE 81550) 


If any of these members see this announce- 
ment, I would appreciate it if they would con- 
tact me at the address given below and send 
me their membership card, and address, of 
course, and [ will then forward them their 
complete sets of 1981 Newsletters. 

I appreciate your help, and would like to 
congratulate you on your excellent magazine 
for electronics enthusiasts. 

Cyril Bogod, 
B.A.E.C. 
“Dickens”, 

26 Forrest Road, 
Penarth, 

S$. Glam. 


Too Much Detail? 


Sir—Since you have stated from time to time 
that you welcome feedback from readers, may 
I make a few comments which may be helpful. 

General layout is good and regular features 
such as Market Place, Microbus, Spacewatch, 
etc, are obviously of greater or less interest to 
readers depending upon their outlook. 

The weakest point so far comes in the con- 
structional projects. It looks as if these are be- 
ing presented in their full length merely in or- 
der to pad out the magazine. Are you really so 
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short of material? To take one current exam- 
ple, how many readers are actually going to 
build an industrial robot? Very few I imagine. 
An article on the current state of the art, such 
as the first in the series, could have usefully 
been followed by an outline description with a 
block diagram of the available kits. It was har- 
dly necessary to give such very detailed in- 
structions unless it was to save the kit maker 
the cost of printing. 

A.similar criticism must also apply to other 
projects i.e. Ranger, etc. and Bandbox appears 
to be going the same way. 

If you print p.c.b. layouts then how about a 
good article about making them from 
magazine articles. You seem to have ignored 
this, at least in the last three or four years. 
This could be linked with an offer from one of 
your advertisers. 

The index to each volume is welcome but 
would be of much more use if it was a pull-out. 
Surely this is not too difficult to arrange? 

CB? Yes, well it is in the news at the mo- 
ment but don’t go overboard, there are plenty 
of specialist mags dealing with it. In any case 
it will soon be the domain of a small band of 
enthustasts. Remember the skateboard? 

I hope these remarks have been of some 
use. I do not despair of the magazine entirely. 
If I did | would not have bothered to write to 
you. Best of luck for the future. 

I. R. L. Morom, 
Redditch. 


Thanks for your comments—we are always 
pleased to see constructive criticism of this 
kind. 

When I first took over as Editor of PE some 
four years ago, I felt (as you do) that much of 
the constructional information could be dis- 
pensed with. 1 was quickly put right by many 
readers who pointed out that this was the 
strength of PE. You would perhaps be sur- 
prised how many readers want even more con- 
structional information on all our projects! 
Don’t forget that in many cases there would be 
no kits without the magazine articles to 


launch them. We are not short of material, but 
we will not lower our standards just to cram 
more in, However, we have now managed to 
add to the number of editorial pages to give us 
a little more space for everything. 

Point taken on p.c.b.s; what are other 
readers feelings on a pull-out index? Remem- 
ber it would then take four pages rather than 
the two-and-a-half it took last year. Rest 
assured we won't go over the top on CB—-Ed. 


Unsatisfactory 
Update 


Sir—When I first started reading Practical 
Electronics, it seemed to me that Semiconduc- 
tor Update was one of the most useful features 
in the magazine. Until, that is, I tried to get 
some of the components described therein. 

‘Take the November 1981 column for exam- 
ple. It describes an 8-channel, automatic- 
sampling ADC chip, the AD7581. that “does 
not cost an arm and a leg”. This device sounds 
so good that it probably makes. all other 
ADCs of equal accuracy obsolete, but so far 
as the hobbyist is concerned, it doesn't cost 
anything because it isn’t obtainable. I picked 
this one example because it happens to be a 
device 1 would use, but the same is true of 
nearly all devices featured in Semiconductor 
Update. ‘ 

A possible solution would be for you to give 
retailers who advertise in PE some advance 
notice of which devices are to be featured in 
Semiconductor Update, and then to mention _ 
in the column the names of any retailers who 
expressed an interest in stocking those devices. 
This isn’t a perfect answer, but it would 
probably be better than the present unsatisfac- 
tory situation. 

Dr. N. J. D. Jacobs, 
Brentwood, 
Essex. 

The problem is that companies are not will- 
ing to stock items that may not sell—and who 
can blame them. If ‘Update generates an in- 
terest then suppliers will take stock. ; 

Of course many items mentioned are only 
just on the market—we like to be “up to 
date’ —and it is often some time before they 
are available even from industrial 
distributors —Ed. 


53 


SIMPLE SAVE BY NAME 

Sir—This program enables you to name aif 
your programs and load them back from 
tape by name. It will work on both the 
UKTO1 and Superboard 11 computers. 

To use it just add two lines to your 
programs both Rem’s the first contains the 
program name the second is just padding. 

eg: 5 REM* NAME# (Enclose the 
6 REM program name 
with * and #) 

After putting these two lines at the 
beginning of your program save in the usual 
way. 

je: Type SAVE freturn) then LIST 
freturn}. 

The program will then be stored on tape. 
When the computer comes back with OK 
stop the tape, type PRINT “POKE 515, 0” 
restart the tape and press return. (This is 
used when loading back the program to 
switch off the load flag to stop any other 
information being loaded.) 

ff you use the same /ine numbers in your 
programs as in SEARCH program, not only 
will it load but while loading the SEARCH 
program will be automatically deleted leav- 
ing the entire memory for use. 


10 REM *SEARCH# 

20 REM 

30 FORX = 1TO24: PRINT: NEXT: 
INPUT “Programme name”; N$ 

40 PRINT “Press play on tape” 

50 FORT = 1tT03000: NEXT: 
PRINT “Searching for”; N$ 

60 X$ = * *; F = 0: CA = 61440: 
POKES 15, 1 

70 WAIT CA, I: P = PEEK (CA + 1) 

80 IFF = OANDP <> 42THEN70 

90 IFP = 42THENF = !: GOTO70 

100 IFP = 35THEN160 

110 IFP= 32THEN70 

120 [FLEN(X$) > 7THEN60 

130 X$ = X$ + CHR&(P): IFX$ <> 
NS$THEN70 

140 POKES15, 0: PRINT “Loading”; 
x$ 

150 GOTO180 


160 POKESIS, 0: PRINT “Found '; 


x$; “or 
170 GOTO60 
180 LOAD 
OK 
RUN 


Programme name? 3D 
Press play on tape 


Searching for 3D 

Found ‘SEARCH’ 

Found ‘HEX’ 

Loading 3D 
D. 1. Swift, 
Doncaster. 
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The hardware and softer acon polat for PE computer projects | 


Fig. 1. Selective "9 


inverse video. 
$1 gives full 
field inverse, 
which could be 
made into 
another soft- 
ware option by 
using a second 


latch QOT OATA IN 


1C42/90 
SECRET SCREENWRITING 
Sir—! wonder if your readers would be 
interested in a simple extension of the 
“secret” key polling sub-routine by J. M. 
Leach of Deal, Kent, for the UK101 
published last March. 

This program based on the New Monitor 
allows you to write direct to the screen with 
full control of the cursor, viz: 

RUB OUT: Moves Cursor LEFT; Re- 
typing corrects any mistakes 

CTRL RUB OUT: Moves Cursor UP 

SPACE; Moves Cursor RIGHT 

CTRL=/—: Moves Cursor DOWN 

RETURN: Moves Cursor to LEFT margin 
and DOWN one line ie. carriage return. 

10 GOSUB 100 

15 REM HAS RETURN BEEN 
ENTERED? 

20 IF A=13 THEN 60 

25 REM HAS RUB OUT BEEN 
ENTERED? 

30 IF A=28 THEN 62 

35 REM HAS CTRL RUB OUT 
BEEN ENTERED? 

40 IF A=220 THEN 64 

45 REM HAS CTRL =/— BEEN 
ENTERED? 

50 IF A=237 THEN 66 

55 ?CHRS(A);: GOTO 10 

60 ? CHRS(10); : ? CHRS&(13); : 
GOTO 10 

62 ? CHR§&(8);: GOTO 10 

64 ? CHR&(11);:: GOTO 10 

66 ? CHRS&(10);:POKE 10 

100 POKE 11,0 : POKE 12, 
253 : X = USR(X) : A= PEEK 
(531) : RETURN 

CTRL L Clears the screen as normal and 
returns the cursor to the home position (top 
feft hand corner). This program allows 
messages to be displayed on the VDU and 
changed as required. 

The alteration of line 55 to 55? A; : ? 
CHRSI(A], : GOTO 10 allows the values of A 
to be printed out so that new if A = 
Statements can be devised. 

Revd. P. R. Miller, 
Milton Keynes, 


AUTO-RUN 

Sir—When loading a BASIC program it is 
tedious to have to wait until the program is 
loaded from cassette to avoid loading un- 


~ ae 


SOFT INVERSE VIDEO 

Sir—8y connecting the circuit shown in 
Fig. 1, to the video circuit of the Compukit, 
software control! of inverse video is possi- 
ble, which extends the flexibility of the 


74LS00 


vo7_ our OIC49 


OIC7O2 


already extensive graphics. Programs can 
then include routines for displaying selec- 
ted areas of the screen inversely (black /et- 
ters on white background). 

This is achieved by inserting an exclusive 
OR gate in the video fine between C42 and 
1070. Its inverting input is controlled by 
software, operating a latch (this may be the 
inherent latch in iC 14 RTS as shown in Fig. 
1, or from a latch provided by any of the 
published Compukit Extension Projects). 

The display data line 7 (VD7) is used for 
selectivity. When the latch (RTS) is low, 
VD7 in = VD7 out and the display is nor- 
mal. When (RTS) is high AND VD7 in is 
high, then VD7 out is low, Characters hav- 
ing a value above 127 are reduced in value 
by 128 and displayed inversely. 

This is shown by the following program 
which displays “UK101” in black, onto a 
white rectangle, below which is displayed 
“UK101" in white. 


5 FOR I = 1TO16 :?:;NEXT 


10 A = 53400 : POKE 61440,81 
20 FOR I= A + 64 TOA +79: READ 


B 

30 POKE I,B: POKE I+ 320,B: 
NEXT:GOSUB 100 

40 A=A+64 : GOSUB 100: A=A+64: 
GOSUB 100 

50 GOTO 50 

60 DATA32,32,85,32,75,32,32,32,49,32, 
48 


70 DATA32,49,32,32,32 
100 FORT =A TOA + 15;P= 
PEEK(I) 


110 P = P+ 128: POKE I, P: NEXT: 
RETURN 


Line 10 operates (RTS) latch and line 110 
puts VD7 high over selected rectangle. 
Normal video can be restored by Warm 
Reset or in program by Poking 61440,17 


wanted noise at the end. 

Typing POKE515,0:RUN followed by 
Return in immediate mode after the 
program has been SAVED, records the /at- 
ter an the tape. The recorder is then 
switched off, and on loading the program, 
the LOAD flag is turned off, and the 
program RUNS AUTOMATICALLY. 

Roger Darbishire, 
King’s Lynn, Norfolk. 
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CEGMON COMPATIBLE TRACE. 

‘Here is a trace program for UKTOP 
which runs under CEGMON without 
destroying the printing format. It should 
alsb run on the Superboard and under other 
monitors, providing the CTRL C routine is at 
HEX FB94. It takes advantage of the fact 
that BASIC stores any number to be output 
at locations HEX 0100 to 0105 in decimal 
digits, 

After you've cold started, try this: 

FOR I=256 TO 261:? CHR$ 

(PEEK(I));: NEXT 

The result will be the fast number output, 
ie. the number of free bytes. The program 
jis adapted from the one in the CEGMON 
manual. 


0294 AQ FF LDA £FF 
0296 85 5F STA 5F 
0298 AQ 80 LDA £80 
029A 85 64 STA 64 set CTRL flag (don't print} 
029C 20 53 B9 “JSR B953 force current line no. into 
; 0100-0105 
029F A2 05 LDX £05 
0241 BD oo O01 LDA 0100,X get digits of line no. and 
02A4 9D 36 DO STA DO36,X _— ‘poke’ to top right corner of 
screen 
O2A7 CA DEX 
02A8 DO F7 BNE 02A1 
O2AA C6 64 DEC 64 reset CTRL O flag 
O2AC 4c 94 FB JMP FB94 do CTRL C check (exit) 


if your screen is not 48 characters wide, 
then byte O2A5 can be changed from HEX 
36. HEX 20 should suit even a 25 column 
screen. 

As the program is in page 2 of memory, it 
is unaffected by a COLD START. It can be 
moved elsewhere but for ease of use it 
should start at XX94, i.e. any memory loca- 
tion ending in 94. As listed, it is turned on 
by POKE’ 541,2 and turned off by POKE 
641,251. When a BASIC program is run- 
ning, the current line number will be dis- 
played at the top right corner of the screen, 
and the extra routine does not slow 
program execution too much, even in along 
FOR-NEXT delay /oop. 

A simple modification will permit single- 
stepping line by line through a program, 
waiting until a key is pressed before going 
to the next fine. Make the following 
changes: 


20 
4c 


02AC 00 
O2AF 94 


FD 
FB 


JSR 
JMP 


FDOO 
FB94 


create an impression of moving forward 
through obstacles, or of falling missiles etc. 

To use the scroll-down routine from 
BASIC, try 


10 POKE 11,204 : POKE 12,2 
20 FOR I= 1 TO 32: X = USR(X): 
NEXT 
or for new BAS 1/3 chips: 
10 FOR | = | TO 32: CALL 716: 
NEXT 


To scroll diagonally, POKE 727 with 63 


or 65 before calling the routine. It works by” 


loading every screen byte in sequence 
Starting at the bottom, and storing it at a 
location which is greater by HEX 40 (64 
decimal). It ends when the byte loaded is 
CF, which is what it sees when it leaves the 
top of the screen, despite the fact that there 
are no memory locations from CFOO to 
CFFF. 


wait for key to be pressed 
do CTRL C check (exit) 


As the program occupies only 27 bytes, 
it's hardly worth putting it on cassette. En- 
ter the program by RESET M 0294 then 
enter each byte (HEX pair) followed by 
RETURN. You can then COLD or WARM 
start as required. 

Here is a subroutine which can be called 
fram BASIC, which will scroll the screen 
contents down instead of up. This has ap- 
plications in games where it is desired to 


390 SUGGESTIONS 
UK 101-to-Data Dynamics 390 problems? 


Try the following: 

1) Make either 110 Baud rate mod’ of 
March/June 1980. Break connection between 
1C62/12 and R72/R63, then reconnect 
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R72/R63 to Tx DATA (1C 62/13). to remove 
data inversion. At the inside rear of the 390 is 


a 4-terminal block. Connect twin cable to the . 


two left-hand terminals (facing block), Other 
end of the cable to pins 3 and 7 of J3 (RS232 
gut). A reduction in value of R65 cures any 
drop-outs. M. C. Saltmarsh, Chelmsford. 

2) To obtain the required voltage swing 
from Compukit’s serial output. the following 


circuit is recommended by S. Burton, York. © ~~ 


3) Clock [C57 from C5. Connect [IC 58/4 
to 1058/5. Break between [C57/12 and 
1C58/4. ACIA will now transmit at 110 Baud. 


The 390 may require buffering and inverting. ~ : 


A circuit is supplied by B. J. Hill, Bir- 
nungham. 


{D3 for 16 line screen) 


(03 for 16 line screen) 


a sd 


As it stands, the contents of the top line 
will be left over the other lines. An extra 
routine to clear the top fine is: 


02FO A2 40 LDX £40 
02F2 AQ 20 LDA £20 
O2F4 9D 00 DO STA DOOO,x 
Q2F? CA DEX 

O2F8 DO FA BNE O2F4 
O2FA 60 RTS 


POKE 11 with 240 to let X=USA(X) know 
’ where to jump. 
The following gives an effect of travelling 
through stars: 
10 S=53248 :N=5 
20 FOR I=0 TO N*RNDI1) : POKE 
— $+63*RND(2),46 : NEXT 
30 CALL 716 : CALL 752 : POKE S32 ; 
GOTO 20 ; : 
This works nicely even if the direction of 


.Serolting is altered during the execution of 


the program, by POKEing 727 with 63 or 
65, depending on which SHIFT key is - 


pressed, David Henniker, 
Edinburgh. 


“AS 232! OUT 


+VE(5V) 


Tl 
RS732 IN TO TELETYPE 


_ 35 


= VIDEO CONVERSION cummmmmees 2)0.°.60U(0cR Se 


HE UK 101 displays 48 characters per line on 16 lines. This 

conversion allows the user to select an optional 48 x 32 for- 
mat. The characters become much more legible, and the doubl- 
ing of the yertical resolution on display is a useful improvement 
when plotting graphs or drawing diagrams. Program listings 
provide double the information per page. 


The VDU RAM is increased from 1K to 2K bytes, and is: 


controlled by a modified version of the new monitor PROM, so 
that the line edit facility is available. 

In order to check that the display being used has enough 
resolution for 32 lines, take [C60 pin 12 to +5V momentarily: 
two identical 16 line pages are displayed. 

This conversion includes a means of selecting the three dif- 
ferent monitor PROMS, (old 16 line, new 16 line, and new 32 
line). Whilst Reset is held, this switch may be operated without 
losing programs. 

One p.c.b, would be required; 8 new i.c,’s and the new PROM 
are required. Power can be obtained from the existing PSU. 


HARDWARE 

The current machine has IK VDU RAM from D@@@ to 
D3FF. The hardware counting chain scans this onto the screen. 
C7 is not used, so each horizontal line is repeated (see p7, Fig. 2 
in the manual). 

The converted machine has 2K VDU RAM, D@@@ to D7FF. 
CT is now used, and C14 is used to select between the two half 
pages, DOQO—-D3FF and D4Q$-D7FF. All the other counters 
are used as before. 


ca 4 “ 1C41/8 

co C4117 IC101e 
c10 u 

cH * o25 na a ve 
C7 2 IC4116 

8 2 1c54/10 

cg } 16 


C13 = = 1C54/13 
W 

Ci Icw3hr 

ae WP ocis7 1055/3 

12 Ms 1C55/6 
10 % 

013 
n 5 | 

ctk 


LINES FROM 
T¢13 SkT 


+5¥ 


MONITOR 
SELECT 


16 (NEW) 


56 


LD ap 
| pep—f* 


A three way switch is provided to select between the three 
monitors. Six t.t.l. i.c.’s, two 2114’s (for the extra RAM) and a 
new 2716 EPROM are required. If Reset is held while switching 
monitors, followed by warm start, programs are not lost. Thus 
program development can be carried out with 32 lines while 
setting up display graphics for 16 lines eg. for games. 

IC 102 and IC 103 switch the counter outputs from IC60, 61 
and 30 so that C7 is brought into use for 32 lines. They are ac- 
tivated by the three way switch. A change is needed to the VA 
signal generated by IC56 (currently active low when 
D(QO-D3FF selected, to enable the CPU to access the VDU 
RAM). IC56/2 is taken to +5V, instead of Al0. VA becomes 


VA’ active for DO99-D7FF, VA’ is used to activate 1C105, 


which takes the place of the switch formed by pins 9, 10, 11 of 
IC55. IC 104 is used to decode AIO and into the memory 
select signals MIS, M25, for the two page “halves”. 

__The RVE and WVE signals also have to be changed to RVE’, 
WVE' to allow 2K VDU RAM. IC106 provides this decoding 
replacing part of IC20’s function. 

IC 101 provides six inverters required in various places in the 
circuit. IC107-110 are the 4 VDU RAM chips (two of which 
are already on the main p.c.b.: IC39, 40). 

Besides the connections for data and address lines to the 
VDU RAM and the ROM’S, some 25 connections have to be 
made to the main p.c.b. along with a number of track cuts. (The 
prototype board is “piggy-backed” on two pillars on the main 
p.c.b, and the connections made with ribbon cable). The track 
cuts are needed to disconnect the lines from IC60, 61, 30 to 


IC107 IC109 ff VA@ -vAa, 

2014 2114 J YO0-vo3 
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Fig. 1. Hardware changes required. 
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eee 55, and to disconnect Al0 from IC56, and WVE, 
) E, RVE. 


SOFTWARE 

The program in the new monitor requires alteration to: 

Screen print routine — to allow 32 lines 

Clear screen routine — to allow 32 lines (and optionally 
remove the scroll when the top of the screen is blank) 

More Display 

Up one line routine — to allow 32 lines 

Form Cursor Address 

routine — to allow 2K VDU RAM 
A total of 36 bytes require to be altered. 

The firmware changes required are detailed below. The new 
program should be put into a 2716 (2K) EPROM, using the 
same address as the existing monitors (F8Q0-FFFF). 

The monitor program is completely unchanged except for the 
36 bytes detailed. 

Additionally, the byte at FB5B (currently FF) can be changed 
to @@ if desired. This removes the rather irritating scroll up on 
the screen every time the top line becomes blank for any reason. 


POWER SUPPLY 

No problems have been found driving the new board from the 
existing PSU, although the regulator is already mounted on a 
large heat sink outside the case. A simple 5V, 1A PSU using a 
7805 3-terminal regulator could however be constructed if re- 
quired, All the i.c.’s should be LS types. 


POWER 
+5V  ICIO1/14, IC 102/16, IC 103/16, 1104/14 
IC 105/16, IC 106/16, 1C107—1C 110/18, IC 11-1C 113/24 


CIRCUIT 

The sockets for IC39, 40 were used to obtain the VDU data 
and address lines. Similarly, the socket for IC 13, to obtain con- 
nections for the monitor ROM and PROMS. 

The pin connections for +5V and OV to all the i.c.’s are also 
listed below. 

Ribbon cable forms a suitable flexible means of interconnec- 
tion between the boards. 


GENERAL 

The prototype is made up on a piece of veroboard, about 205 
x 102mm, with the i.c.’s all on d.i.l. sockets. Quite a bit of wiring 
is involved, so careful checking of all connections is essential. 

A few 100n ceramic capacitors should be connected between 
+5¥ and OV to aid decoupling. 


SOFTWARE CHANGES (TO NEW MONITOR) 
ADDRESS ADDRESS CHANGE BYTE 
(ABSOLUTE) (PROM) FROM TO(HEX) ROUTINE 


FACA 2CA 19 20 SCREEN PRINT 
FAFI 2F 1 19 20 

FB2D 32D D4 D8 CLEAR SCREEN 
FB61 361 D4 D& MOVE DISPLAY 
FB85 385 D3 D7 UP ONE LINE 


NEW ROUTINE 
Delete routine from FB8D (38D) to FBAB (3AB) 
(This routine forms the cursor address and stores 
it in (VE3, (E4) 
REPLACE WITH: 
FB8D 38D AQ IA LDA #SIA 
38F 85 E4 STA $E4 
391 AD 6892 LDA $9208 


OV IC 1101/7, 1C102/8, IC 103/8, IC 104/7, 1C105/8 a * a 
1C106/8, IC 107—-1C.110/9, IC 111-1C113/12 396 GA ASL A 
. 397 OA ASL A 
CONNECTIONS TO NEW BOARD 398 26 4 ROL $E4 
1C60/12 (C7) 39A OA ASL A 
1C60/11 (C8) : : 39B 26 4 ROL $E4 
IC61/14 (C9) Fig. 2. Firmware 39D GA ASL A 
1C61/13 (C10) changes required 39E 26 E4 ROL $E4 
1C61/12 (C11) 3A0 6D 6702 ADC $9207 
1C61/11 (C12) 3A3 69 =@D ADC #$0D 
1C30/14 (C13) 3AS 85 E3 STA $E3 
130/13 (C14) —ALL INPUTS TO 3AT 60 RTS 
1056/6 (V NEW p.c.b, 3A8 EA NOP 
IC 18/5 (V) 3A9 EA NOP 
1C8/22 (A12) 3AA EA NOP 
1C8/20(AL1) FBAB 3AB EA NOP 
1C8/19(A10) 
1C8/39 (82) TRACK CUTS (ORIGINAL p.c.b.) 
1C8/34 (R/W) DISCONNECT CONNECTIONS BETWEEN: 
1C60/11 (C8) AND IC41/8 
IC41/8 1C61/14 (C9) » IC41/7 
1C41/7 1C61/13 (C10) » IC41/6 
1C41/6 1C61/12(C11) » 1054/10 
1C54/10 —OUTPUTS FROM IC61/11 (C12) » 1054/13 
1054/13 NEW p.c.b. 1C30/14 (C13) » 1055/3 
1055/3 1C30/13 (C14) »  1C55/6 
1C55/6 1C56/2 » Ald 
RVE’—CONNECT IN PLACE 1C 20/12 »  RVE 
WVE'—OF EXISTING RVE, WVE 1C20/7 » WVE 


(PLUS 5V, ZERO VOLTS) 


VAO-VA9, VD0-VD7 (FROM IC339, 40 
SOCKETS) 


—BUS CONNECTIONS 


ALL CONNECTIONS FROM MONITOR (IC 13) 
SOCKET, EXCEPT PINS 18, 20 


1C 19/6 (MCS) FOR MONITOR SELECT SWITCH 
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MODIFICATION ON ORIGINAL p.c.b. 
CONNECT IC56/2 TO +5V 
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Baye of the display p.c.b. are shown in Figs. 9, 10, and 
11, All links through the board should be soldered first 
and those underneath the |.e.d. displays should be cropped 


short on the component side. The top end of each seven seg-. 


ment display is marked with a coloured spot. The pins for 
attaching the connecting wires to the main p.c.b. are inser- 
ted from the component side so that they protrude inwards 
from the front panel. The legs of the push buttons are left full 
length and are also used to solder the connecting wires onto. 


FRONT PANEL CUT-OUTS : 

Dimensions for the cut-outs in the front panel are shown 
in Fig. 12. The shape of the cut-out for the 13A socket can 
be adjusted to suit any particular make. The best way to 
mark out the front panel is first to cover it with strips of 
masking tape. This can then be drawn on and it also protects 
the surface from scratching during cutting. The rocker switch 
$1 is fitted through from the front of the panel before solder- 
ing the connecting wires to it. The display p.c.b. is held in 
place by making two plastic brackets from the spare plastic 
cut from the front panel holes as in Fig. 13. These are glued 
together with instant {cyanoacrylate} glue and then to the 
back of the front panel euning final assembly after testing. 

Fig. 14 shows how 1+ turns of the neutral lead to the 13A 
socket are wound onto ihe current transformer after removal 
of the low voltage winding with a knife or wire cutters. 
Correct loading of the current transformer was discussed in 
Part 1 of this article. The voltage developed across the load 
resistor should be measured with a high impedance meter 
>10k or else using an oscilloscope when the peak to peak 
voltage will be 2.83 x rm.s. 


THE MICROPROCESSOR 

The 8035 microprocessor is one of a range of single chip 
microcomputers first manufactured by Intel. The internal 
architecture of the chip is shown in Fig. 15. The program 
counter contains the address of the next location to be read 
from the program memory. The contents of this memory 
location are decoded in the instruction decode register and 
then the instruction is executed, which might be to incre- 
ment one of the data registers or to use the ALU to logical 
AND the accumulator with data contained in the next 
bytes of the program, etc. There are in fact nearly one hun- 
dred different instructions which the 8035 will execute 
making programming straightforward. and efficient in pro- 
gram memory usage. 
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B.Sc. GEng. M.LE.E, 


OST MONITOR 


PART TWO 


Fig. 9. The display p.c.b 
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Fig. 11. P.c.b. underside 
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Fig. 13. Making 
brackets to hold display 
p.c.b 
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Fig. 15. Internal architecture 


TIMER 
The on-chip data memory is 64 bytes and the division of 
this into two working register banks, stack and user RAM is 
shown in Fig. 16. The addressing modes for access to this 
memory area are also shown. The program is stored in 
EPROM and certain locations are reserved for special func- 
tions as shown in Fig. 17. When power is switched on the 
reset pin is held low by a capacitor until it has charged up 
and then the processor gets its first byte of program informa- 
tion from location zero. This will be a jump instruction to the 
start of the main program. As this is a two byte instruction, Fig. 20 (right). 
location 1 is also accessed, 
The test inputs are provided which can be used to flowchart Ger 


START ADC CONVERSION 
SHIFT DISPLAY TO 
NEXT Digut 


TEST ADC & 
INPUT DATA 
WHEN REACT 


CALCULATE HALF 
CYCLE CHARGE AND 
ADD TO TOTAL 


WAIT LOOP 
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Fig. 18. Timing of external memory control signals 


monitor externa! functions, the T1 input being used to test 
when the ADC conversion is complete..A low input to the 
interrupt pin causes the processor to terminate its current 
program sequence, store the next program address on the 
stack and then jump to location 3 where it gets the address 
of the interrupt service routine. 

The relative timing of the external memory control signals 
is shown in Fig, 18. The falling edge of the address latch 
enable is used to strobe the address into the latch for both 
external data and program memory cycles. Program store 
enable occurs only during a program memory fetch and is 
used to enable the tri-state output buffers of the EPROM. 
The read and write signals are used to strobe data to or from 
external data memory. 

In this particular implementation the two I/O ports are 
used to drive the display so that data from the ADC and the 
switches is read by considering them to be external data 
memory (memory mapped |/O). Also, as there are only two 
devices to select, a single address line can be used for each 
(a technique known as linear selection). This. makes 
decoding easy as it is necessary to have only address line 
zero low for the ADC (address = 11111110) and address 
line one low for the switches (address = 11111101). 


THE A/D CONVERTER 

The ADC 0804 is a CMOS, 8-bit, successive approxima- 
tion A/D converter with an accuracy of + 1 bit and it will 
convert with an input voltage in the range of O to 5V in 
about 100 microseconds, |t has control signals and a bus 
drive capability which makes it directly compatible with the 
8035 microprocessor. The timing diagram of Fig. 19 shows 
how it is controlled. When addressed with CS low, a WR 
pulse starts the conversion and INTR goes low when the 


pata FLOATING 
OUTPUTS 


oa ~~ TOOp el 
TART 


CONVERSION READ 


$s 
CONVERSION COMPLETE DATA 


Fig. 19. A to D conversion timing 


conversion is complete. This is tested by the micro and the 
data is read from the outputs by addressing with CS and RD 
low, : . 


THE SOFTWARE 

The flowchart of Fig. 20 shows diagrammatically all the 
functions which must be implemented in the software. 
When power is turned on, the initialisation routine is first 
executed, which ensures that data memory is cleared and 
that the display buffer contains the letters E, n, t, for the in- 
itial display. The internal flags are set and interrupts enabled. 
The processor then waits for the first interrupt by a syne 
pulse. When this interrupt occurs, the on-chip timer is loaded 
with a count value which will give a delay of 5 milliseconds 
in order to locate the peak of the sinusoidal mains voltage 
waveform and the counter is started. The next function is to 
change the data at output port 1 for the next digit in the dis- 
play and then to shift the active bit of port 2 along one place 
to turn on this digit. The elapsed time is updated by one hun- 
dredth of a second. 

Finally, before entering another loop to wait for the timer, 
the switches are scanned. If it is found that the switch condi- 
tions have changed, no immediate action is taken. Instead, 
the new switch condition is confirmed on the next mains 
cycle, 10ms later, to allow switch bounce to settle. The time 
to execute the above sequence is about 2ms so that there is 
a wait of 3ms for the timer to count out, 

When the timer interrupt occurs, the ADC is started. The 
display is then updated as before and, as this is done every 
5ms, it gives a flicker free multiplex frequency of 200Hz. 
The ADC is tested and when it is ready the digitised value of 
the current is read in via the bus. The sequence is completed 
by calculating the incremental charge for this half cycle and 
adding it to the running total for display. This calculation re- 
quires a four digit by four digit BCD multiplication and the 
time to execute this part of the program is about 3-5ms so 
there is a further wait of 1-5ms before the next sync pulse 
interrupt and the whole process is repeated. 

Kits of parts and complete Telectrics are available for 
purchase, See advert in this issue for details. Although con- 
struction is straight forward, a full service facility will be 
provided for anyone who has problems. * 
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HIS circuit was designed to protect a 

thyristor-based model railway speed 
control, When the current drawn exceeds 
the value set by VRI, the supply is cut off 
completely, and remains off until reset by 
S|. The circuit is fast acting—it will close 
down for a short-circuit at very low speed 
settings—thus providing some protection 
against running an engine up to a set of 
‘closed’ points. 

TRI is a conventional series regulator, 
but with deliberately poor regulation, so 
that the emitter voltage falls as the set 
maximum current is approached. TR2 
compares the collector and emitter 
voltages of TRI. As the voltage on VR1 
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slider falls, TR2 switches on, switching on 
TR3, and shunting TR] base current. The 
voltage on TR1 emitter falls further, and 
the process continues until TR1 is com- 
pletely cut off. 

C1 and C2 require some care in selec- 
tion, since they provide partial smoothing 
of the voltages across TR2. C2 = 10p 
gives a rapid response: C1 should be selec- 
ted from nominal 100y items to give 
minimal a.c. voltage across TR2 base- 
emitter at the chosen current limit. 

Although VR1 gives a fair range of ad- 
justment, the value of R5 may need to be 
altered for wide variations. The value 
shown provides a range of about 0-5 A to 


A selection of readers 
original circuit ideas. 

Why not submit your 
dea? Any idea published 
will be awarded payment 
according to its merits. 

Each idea submitted 
must be accompanied by 
a declaration to the effect 
that it has been tried and 
tested, is the original work 
of the undersigned, and 
that it has not been of- 
fered or accepted for 
publication elsewhere. It 
should be emphasised 
that these designs have 
not been proven by us. 
They will at any rate 
stimulate further thought. 

Artictes submitted for 
publication should can- 
form to the usual prac- 
tices of this journal, e.g. 
with regard to abbrevia- 
“. tions and circuit symbols. 
5 Diagrams should be on 
{separate sheets, not inser- 
«ted in the text. 


4 


fe 


2 A, at the expense of high power dissipa- 
tion in TR1 near the current limit. For 
current limits above about 1 amp, the 
value of R5 should be decreased, in order 
to limit dissipation. 
The transistors selected are as follows: 
TRi—depends on current limit. A }6 W 
device will supply up to [4 A; a 15 W type 
up to2 A. 
TR2—any of ACY 17 to 2! or BCY 30 
to 34 will do. 
TR3——any of BFY 50, 51 or 52. 
W.S. Lymath 
South Wirral 
Cheshire. 
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BUTTON 


SELECTOR 


FTEN it is desirable to replace the 

function of a rotary multi-position 
switch with the equivalent in push buttons. 
The advantages are evident in the push 
button car radio, where it’s better to jab 
than to twiddle, 

The circuit presented here performs the 
same 1 of n selecting function as the multi- 
position switch, whilst similarly cancelling 
previous selections. 

The circuit uses the 4017, 1 of 10 selec- 
tor, but one can easily make it into a 1 of 
less-than-ten, by just ignoring superfluous 
components, 


Assume the last button to be pressed 
was the ‘O0" button (or that the unit has 
been reset). A logic ‘1’ will be standing on 


the No. 3 pin. the ‘0° Le.d. will be alight. 


and all other outputs will be low, 

If now the No. 4 button is pressed, 
Because the ‘10° pin and its associates are 
low, a low will be put on the otherwise high 
ENABLE-bar input. This will allow the 
unit to start clocking. When the logic ‘1’ 
output steps up to the ten pin, it disenables 
the ‘13’ pin, by placing a logic ‘1’ on it. It 
remains so, whether or not the finger 
remains on the button. 


+ —=— OUTPUTS ee 6 


e 


Thus we have a | of n, self cancelling, 
remembering, data selector. 

The unit has a self resetting function at 
switch-on, via the components R1, R2 and 
C1. By delivering a pulse to pin 15, it 
causes the stepper to stand with the ‘0 
output line high, and all others low. 

For eight or less outputs, the slightly 
cheaper 4022, 1 of 8 counter may be sub- 
stituted. 

Ron Mellor 
Peakhurst, 
New South Wales, 


- SWITCH DE-BOUNCE 


OUTPUT 


4 PUSH 
BUTTON 
9 SWITCH 
URING the design and construction 
of a TV pattern generator, I decided 
to use electronic switching of the video 
output patterns. The device used was a 
CMOS 4013 decade counter. The clock in- 
put is a simple push button switch. In an- 
ticipation of nasty switch bounce 
problems, I devised this circuit shown. The 
aim is to set a latch when the switch is 
closed and not permit it to reset until after 


+10V the switch has been released. 
: THOUTAGE | es. 2 Cee When the switch is closed the Q output 


of the 4013 will become latched up. An in- 
verter and diode will prevent the reset in- 
put from going high. When the switch is 
released, the set input will bounce back to 
a low state and the inverter output will go 
high, permitting the Q output to charge up 
+104 the capacitor on the reset input through 
the 100k resistor. When this charge 
reaches the threshold level of the reset in- 
put, the Q output will be reset and the 
circuit will be ready to do some more de- 
bouncing. The graphs, show the input and 
output voltages. The choice of time cons- 
tant 220n x 100k is arbitrary and subject 
to variation, depending on how bad the 


Q OUTPUT 


THRESHOLD switch is. 
OUTAGE _ B.T. Black 
Upper Stratton 
Swindon 
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HE use of multi-turn potentiometers 

for tuning the VCOs in synthesisers 
such as the Minisonic 2 is often not 
suitable for live performance situations. 
The octave bank described here gives 
quick, accurate and temperature stable oc- 
tave switching. 

The circuit consists of a Zener diode 
reference voltage, a resistor ladder and a 
buffer amplifier. The Zener value chosen is 
5-6V since at this voltage the diode has an 
almost zero value of temperature coef- 
ficient, making the reference very stable. 
This voltage is then applied to the resistor 
divider which provides eight voltages at 
equal intervals from zero to —7Y, the 
slider of VRI, the multi-turn cermet preset, 
being used as the —7V reference. The am- 
plifier then provides buffered outputs at 
one volt intervals, which can be fed into 
the control nodes of the VCOs to be con- 
trolled. 

The circuit is designed for use with syn- 
thesisers having a | volt/octave control 
law and thus for the Minisonic 2 the stan- 
dard summing resistor of 47k should be 


HIS circuit evolved from an idea in 
(PE) July 1976, for a simple sound to 
light converter in which the light was 
turned off in time to the music. This 
© circuit is incorporated as one of the lamp 
. drivers. 
The potentiometer VR1 acts as a master 
level control for the unit which is connec- 
_, ted directly to a loud-speaker. The 
% transformer is used to protect the ‘speaker’ 
in the event of any short circuits. Tran- 
» sistors TRI and TR2 form a buffer am- 
© plifier, the output of which is fed to VR2. 
\ This preset adjusts the balance between the 
* two lamp drivers. 
The bias on the driver transistors TR3 
and TR4 is set by VR3 and VR4 respec- 
tively, and C3 ensures that the thyristor is 
normally turned on. 
With the bias presets correctly set, 
careful adjustment of VR2 will yield a very 
pleasing light display when different 
coloured bulbs are used for each channel. 
A. W. Cunningham, 
Leven, 
Fife 
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used for R,. For synthesisers having a dif- 
ferent control law relationship, R, can be 
replaced by a preset of a suitable value, 
this can also be used to make the ‘octave’ 
span variable. 

The circuit requires a stablised supply of 
—9V and will draw just under 1SmA from 
the rail. 

All resistors should be 1% metal oxide 
or cermet film, if possible those in the tad- 
der should be selected to be as close as 
possible. WRI should be a cermet multi- 
turn preset potentiometer. The value of the 
summing resistor Rx is especially critical 
as this determines the actual span of the 
octaves provided by this circuit to the con- 
trolled VCOs. Trimming can be effected 
by replacing R, with a cermet multi-turn 
preset potentiometer, in the case of the 
Minisonic 2 the value would be 100k. 

In order to control more than one VCO, 
additional contacts should be added in 
parallel with Sl, and a buffer am- 
plifier/voltage follower as for IC1 added 


per extra oscillator. Martin Russ: 
Manchester. 


SOUND-TO- LIGHT CONVERTER 


Rx 
{SEE TEXT} 


cSR1 
5A/400V 
THYRISTOR 


HIS amplifier has a frequency 
response of 20Hz to 25kHz, with a 
noise figure of —62db, making it suitable 
for high fidelity applications. As will be 
seen, the output impedance is low, by vir- 
tue of the emitter follower, and may be 
connected via a (screened) lead to other 
equipment. If required the input transfor- 
mer may be omitted. and microphones of 
47/50k used in an unbalanced input 
arrangement, connected directly to the 
point marked *X' on the circuit diagram. 
Using high impedance microphones will 
mean that the input lead must not be much 
longer than about | metre, otherwise the 
high frequencies will tend to become at- 
| tenuated, and the input will be more 
? susceptible to hum problems, The amplifier 
should be powered from a welt smoothed, 
low impedance supply. 
The input transformer used in the 
prototype has a turns ratio of 6-45:1. This 
"represents a bonus because it gives a 
voltage gain in the order of 16db, and 
since the transformer does not contribute 
noise the input to the amplifier is increased 
by 16db before the possibility of any noise 
arises. The first transistor base feed 
resistor R41, as will be seen, is 1M. In most 
cases this resistor on its own will be found 
to be too high a value, in order to obtain 
symmetrical clipping of the output. This 
» should be experimentally paralleled with 
. values of 2M2 or upwards. Using an os- F 
cilloscope, and before fitting the input : 


QUALITY 
mic 
AMPLIFIER 


e transformer, check with a IkHz tone fed 


into the point *X’ that a resistor is chosen 
that gives a symmetrically clipped output. 
Once this has been established, it may be 
permanently soldered in. If a tone 
generator and oscilloscope are not to hand 
the IM resistor may be used alone: 
however, the overload point will be 
reached more quickly. 

The a.c. part of the feedback loop has a 


five way switch in series to select different 
series resistors. The overall gain is thus 
selectable from 20db to 60db in 10db 
steps. The resistors for the 30db and 50db 
positions will have to consist of two 
preferred values in series, as the actual 
values are unobtainable through normal 
retail outlets. and if more than one am- 
plifier is to be built. it is suggested that they 
be 2% tolerance to match the gains. R.f. 


interference is inhibited by means of the 7 
470p in parallel with the collector load of 
the second transistor. The fairly high 
values of base and collector resistance 
around the first two stages help to keep the 
noise down by reducing the d.c. current | 
flow. The 1M at the output ensures thereis | 
no d.c. voltage on the output of TR3. 

Tony Sercombe, 

Surbiton, Surrey. 


9V POWER SUPPLY 


HIS unit was originally designed to run 

battery driven items requiring 9V or 
less from a 12V car supply. The voltage 
output is adjustable and stable over wide 
load fluctuations—up to the current limit 
of the 2N3055 provided the sinking on 
this is adequate. 

The Zener provides a stable reference at 
pin 3 of ICI and VRI is adjusted to 
provide the output voltage. 

Output from the i.c. is applied to 
TR1I~TR2 turning on the latter sufficiently 
to maintain a constant voltage at the out- 
put irrespective of load. The output current 
flows through R4, which is made up of 
resistance wire. The design limit is fixed by 
the value of this resistor and when the load 

current reaches this the voltage developed 
switches on TR3 which in turn closes 
down TRI and TR2. 
S. A. R. Guest, 
Grampound, 
Truro. 
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FRANK W. HYDE 


MOBILE SERVICE IN SPACE 

From time to time mention has been made 
in SPACEWATCH of the plan to service 
satellites in orbit or retrieve them from their 
orbits and carry out service on board a space 
station or even aboard the Shuttle as well as 
return them to Earth. This is now a well ad- 
vanced pilot programme. A vehicle module 
has already been operated in simulated condi- 
tions for this work at heights of 300m, 

The task is directed in the first instance to 
the servicing of the Solar Maximum Mission 
spacecraft which is already degraded. It is ex 
pected that the space shuttle astronauts will be 
the first to use the system. The date set is 
1983. As with much of the space programme 
the whole scheme is dependent on the funding 
available 

The procedure adopted for the servicing ac- 
tivity will be as follows. The Shuttle will ap- 
proach the spacecraft to be serviced and stand 
off at a distance of about 300 feet. The 
astronaut will be deployed from the orbiter 
and dock with the satellite. Manoeuvering jets 
will be used to stabilise the satellite and the 
astronaut will attach him/herself to the 
satellite. then call for the orbiter manipulator 
arm to dock with the special attachment 
placed by the astronaut. When the orbiter 
takes over. the astronaut will detach and fly 
by the side of the satellite to photograph the 
operation. When the satellite is safely secured 
to the support cradle on board the orbiter the 
astronaut, still in the manoeuvering unit. will 
carry out the necessary repairs. Having done 
this he will fly back into the payload bay and 
be released from the manoeuvering unit. The 
replacement of the various fuses, which 
caused the degradation of performance, will 
then be carried out and the necessary checks 
with ground station completed, after which the 
satellite wil! be replaced in its correct orbital 
configuration and the observatory in full 
operation. 

The manoeuvring unit itself is rather like a 
special chair. The control and life support 
systems are carried in the cradle unit with the 
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“astronaut in a suit designed for extra-vehicular 


activities. In the case of the Solar Maximum 
Satellite the docking mechanism is carried in 
front of the astronaut and attached to the 
chest. The necessary controls are all within 
suitable controlling distance. 

The docking and stabilising of a spacecraft 
for repair involves a number of special actions. 
For example in the case of the Solar Max- 
imum Satellite which has a controlled rotation 
speed of the order of 0-8 to 0-9 deg/sec. it 
would not present a great problem. Attach- 
ment by the astronaut of special clamps to the 
outer edge of one of the solar panels would be 
sufficient and up to much higher rates of rota- 
tion also. Having nulled the rotation the 
astronaut is then able to reset his position and 
attach the grapple unit to the spacecraft. A 
number of alternative techniques are being 
developed because it is possible that condi- 
tions will change for individual spacecraft. 
Also there is the condition prevailing for the 
Solar Maximum Satellite for there is no special 
provision for dealing with the screws holding 
the units in place. In zero gravity with a mov- 
ing vehicle a special technique will be required. 

There is some speculation too about the dif- 
ference in dealing with a spacecraft retrieved 
for return to earth and one to be returned to 
the Shuttle for repair. The clearance for exam- 
ple in the case of the Solar Maximum vehicle 
can be as little as 5 inches for the solar panels 
so that great care will be needed to avoid 
damage. It is being considered now whether it 
would be more prudent to bring the spacecraft 
back to earth in any case. This would call for 
a greater load facility of some 4,000lb. It is 
clear that a number of options are available 
and it is necessary to be able to fly alongside 
and move round an orbiting vehicle without 
disturbing its flight parameters. There are 
hazards such as the orbiter’s exhaust which 
could be heating up the vehicle and disturb 
control. So far many aspects have been 
studied and these will be dealt with in order of 
priority against time and financial options. 
What is important is that the thinking from the 
early days and dreams of fully manned units 
operating in space for maintenance is now in 
sight. This alone is a great fiscal advantage. 


FRANCE AND SPACE 

France is developing her Spot satellite 
system. It is an Earth observation programme 
and will be operated by SPOT IMAGE, a 
commercial marketing group privately finan- 
ced. The technical details will remain with the 
French Government. They will retain, under 
the CNES (Centre Nationale d’Etudes 
Spaciales}), 34% of the shareholding. CNES 
will be responsible for the areas of manufac- 
ture and development. A United States sub- 
sidiary will be established for the benefit of 
users in America. It is stated that this is not a 
move to compete with the United States Land- 
Sat system. The data available from Spot-Sat 
will be compatible with Land-Sat. 

France has said that they have found a 
market for Spot-Sat data among users looking 
for a truly commercialised system which does 
not function with or is not associated with, 
government bureaux control. There have been 
approaches by some who are now in the 
Land-Sat market who are not happy with the 
possible influence that American Government 


policies might have on existing contracts par- 
ticularly with regard to delays under the pre- 
sent administration. . 

The first of the operational satellites will be 
in 1984 launched by an Ariane-2 launcher, A 
second Spot vehicle has been approved by the 
French government to guarantee services 
throughout the 1980’s. The design of the Spot 
vehicle will be a multimission platform. It will 
be fitted with two HRY (High Resolution Visi- 
ble) range instruments. The optical instru- 
ments consist of a 20 metre resolution instru- 
ment in a multispectral mode and a 10m, 
mode resolution instrument in black and 
white. The multispectral mode covers green, 
red and near infra-red bands. 

These have been selected to satisfy several 
mission objectives, 

—Consistent relationship between spectral 
reflectance and vegetational properties. 
—Compatible interpretation of the spectral 
signatures obtained by the Spot satellite and 
the Land-Sat D8 mapper, 

—Improved radiometric sensitivity and 
resolution for surface-water work. 

—Good discrimination within areas of vegeta- 
tion of different types. 

—At least one band to enable deep water 
penetration. 

The markets expected to want these services 
are those of oil and mining exploration, 
topographic and land use, coastal studies and 
not least those who need crop and environ- 
ment monitoring. 

It is possible to provide stereoscopic images 
by processing two different orbital passes. Us- 
ing the two resolutions, multispectral images 
can produce the appearance of enhancement 
better than the multispectral image. 


CONTROL STATIONS 

The central contro! will be at the CNES 
space centre at Toulouse. This will receive the 
direct transmissions from the spacecraft's 
earth coverage when in sight of the station. 
Images recorded earlier on tape recorders will 
also be collected during other passes. A 
second ground station will be at Kiruna, 
Sweden, with identical facilities. Other ground 
stations operated by countries with their own 
stations will be able to receive data when the 
spacecraft is within the beam of their aerials. 


A MEETING OF THE AMERICAN 
AERONAUTICAL SOCIETY 

Speaking at a meeting Robert S, Cooper, 
director of Defence Advanced Research Pro- 
jects Agency, said: 

“We have built a fatal flaw into our satellite 
systems and it is time we recognised this fact!’ 
He was emphasising his contention that not 
enough attention was being given to the 
development of robotics. He claimed that it 
was necessary now to set up programmes to 
ensure that spacecraft could operate entirely 
independent of human ground control. He 
characterised current spacecraft operation as 
retarded technology. It was necessary to have 
surviveable space systems. He claimed also 
that it was a tragedy that with all the current 
facilities available for launching in America, 
countries were turning to other centres for 
launching facilities. He cited a recent Presiden- 
tial directive in support of the Space Shuttle 
and space transport system. 
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PUSS-PROOF ALARM 


British patent application 2 074 314, from 
American District Telegraph Company of 
New York, offers some interesting informa- 
tion on burglar alarms. The patent is aimed 
at improving passive infra-red detection 
systems, and lists a string of US patents on 
known systems of this type. Essentially an 
infra-red sensor trips an alarm if the infra- 
red reflection pattern in a room is disturbed 
by an intruder. But it has proved difficult to 
make the alarm sufficiently sensitive to 
detect an intruder on the other side of the 
room from the detector, but not so sensitive 


Copies of Patents can be obtained from: 
the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price £1-60 each. 


that it goes off accidentally, for instance if 
the office cat prowls past. 

The patented solution (Fig. 7} is a com- 
plex arrangement of spherical mirror 
segments. A large segment 12, a smaller 
segment 14 and two stil! smaller segments 
16 are all mounted round a common optical 
axis 18. The mirrors all focus on an infra- 
red detector 20 which is supported on a U- 
shaped arm 44 (Fig. 2) mounted on tabs 
46. The mirror segments are made of 
acrylic, with a coating of aluminium. 

Fig. 3 explains the basic circuit. Detec- 
tor 20 is a dual thermopile with its two ele- 
ments connected in phase opposition. The 
detector output is amplified at 120, fed to 
threshold circuit 122, integrated at 126 
and fed to second threshold 128. Logic 130 
trips alarm 132 when the thresholds are ex- 
ceeded. Background disturbance indicator 
124 senses slow variations in radiation and 


ite} 


lights Le.d. 134 if it exceeds a threshold 
level. Variations of sensitivity due to am- 
bient temperature changes are compen- 
sated by the circuit of Fig. 4 

The mirror complex produces a sen- 
sitivity field pattern in azimuth shown in 
Fig. 5. Long central pattern 100 is 
created by large mirror 12 and has a range 
of 150ft. and beam width of 2-5°. Inter- 
mediate pattern 102 is provided by 
medium-sized mirror 14 and has a range of 
80ft. and beam width of 5°. 

The two short patterns 104 are provided 
by small mirrors 16 and have a range of 
20ft. and 9° beam width. 

The inventors claim that this arrange- 
ment provides the same sensitivity to an in- 
truder at 100ft. range as to an intruder at 
25ft. range, with the shorter, more 
divergent beams insensitive to small move- 
ments, for instance by animals. 


Fig. 4 
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COMBO-AMPLIFIER 


Easy to build portable 120W MOSFET 
amp for all stage musicians. Built-in 
flanger, five step equaliser, two inputs 
for guitars, keyboards or microphones, 
low-noise pre-amp. 

Full details in our book. Price 6Op. 
Order As XAO1B. 


| 


STOP-WATCH 


Multi-mode 8-digit stopwatch accurate 
to hundredths of a second. Easy to 
build -complete kits available. 

Full details in our projects book. 

Price 6Op. 


qo ch Order As XAD2C. 


MILES PER GALLON METER 
Digital display shows you how 
economical your driving is as you go 
along. 

Complete kits available. 

Full details in our projects book. 
Price 6Op. 

Order As XA02C. 


ELECTRONIC 


SUPPLIES LTD. 


All mail to: 
P.O. Box 3, Rayleigh, Essex SS6 8LR 
Tel: Sales (0702) 552911 General (0702) 554155 


Shops at: 

159 King St., Hammersmith, London W6. Tel: 01-748 0926 
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702) 554000 
Note: Shops closed Mondays 


DIGITAL MULTI-TRAIN CONTROLLER 


Control up to 14 trains individually on the same track with any four 
simultaneously! Low cost kits available. 
Full details in our projects book. Price 6Op. 
Order As XA02C. 


Photo by W.A. Sharman, 


HOME SECURITY SYSTEM 


Six i ndent channels—2 or 4 wire 
pak ay External horn. High degree 
of protection and long term reliability. 
Full detais in our projects book. 

Price 6Op. 

Order As XA02C. 


MATINEE ORGAN 


Easy-to-build, superb specification, 
Comparable with organs selling for 

up to £1,000. Full construction details 
in our book. Price £2.50. 

Order As XH55K. 

Complete kits available: 

Electronics -£299.95, 

Cabinet- £99.50 (carriage extrab. 
Demo cassette price £1.99. Order As XX43W. 


Don't miss out-get a copy of our catalogue now! 
Over 140,000 copies sold already! 


On sale now in all branches of WHSMITH @ price £1. 
320 big pages packed with data and pictures of over 5,500 items. 


Post this coupon now! 


Please send me a copy of your 320 page catalogue. | enclose £1.25 (inc. 25p pip). If 
| am not completely satisfied | may return the catalogue to you and have my money 
efunded. 


n 
If you live outside the U.K. send £1.68 or 12 International Reply Coupons. 


~~ PE482 


